e Engineer 


28 ESSEX ST., STRAND, LONDON, W.C.2 TWO SHILLINGS 


APRIL 11, 1958 


m/i/oder 


\ 
a 


challenges the ingenuity 
of men, their science, skill and 
craftsmanship, and judges infallibly 


ale) ames Mme 2elael Mm ole] amel 1 tol w 


On this sound basis 
Moss Gears have met the 
challenge and make more promising 


the possibilities of tomorrow 


The MOSS GEAR Co.Ltd., Tyburn, Birmingham, 24. 


Phone: ERDington 1661-6 Grams: Mosgear, Birmingham’ 
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REDUCED PRICES 


FOR B.S.D. VENTILATED MOTORS 
to B.S. 2960 


* Range covers 3 to 50 h.p. * Class ‘E’ insulation 
in 6 frame diameters to B.S. 2613/1957 


For your copy of our stock list, please write to: 


The ENGLISH ELECTRIC Co. Ltd., Industrial Motor Works, Bradford. 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 


WORKS: STAFFORD * PRESTON * RUGBY * BRADFORD * LIVERPOOL * ACCRINGTON 
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the front line 
of reliability 


MANUFACTURERS OF 
RAILWAY DOCK & HARBOUR EQUIPMENT 
INCLUDING 
LOCOMOTIVE & WAGON TURNTABLES 
LOCOMOTIVE & WAGON TRAVERSERS Bae HON Ww 
SHUNTING & DOCKSIDE CAPSTANS_ 


SLIPWAY HAULAGE WINCHES _ 


COWANS SHELDON & CO LTD 


os tc woes AN OO | ee ee Se ee pe 1.9 6 «=F 
NDON OFFICE Aveeen HOUSE KINGSWAY W.C.2 Peer om OLBORN 0268 
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@ Copper, Brass, “ Yorcalbro’’ and «Alumbro"’ (aluminium-brass), 
YORKSHIRE Cupro-Nickel 70/30 and “ Kunifer 30°’ and a wide range of other 

IMPERIAL special copper-base alloy tubes for condensers, heat exchangers, coolers, 
evaporators and every industrial purpose. 





offer the most @ Copper, Copper-alloy and Bi-metal Plates up to the largest sizes. 


comprehensive range 
: : @ “Yorcalon/Kuterlon ’’ long length coil copper tubes for underground 
of high quality water pipelines and panel heating installations. 


TUBES, PLATES @ Hollow Copper Conductors for direct-cooled windings of turbo- 
alternators, cyclotrons and other electrical equipment. 
AND FITTINGS 


(in Copper and Copper-base @ Special tubes and fittings for Domestic and Commercial Refrigeration 
alloys—and plastics) and Air-conditioning Plant. 
for every class @ “Yorkshire’’ Capillary and “Instantor’’, “Kuterlite’’ and“ Coneor” 
of industry Compression Fittings in a wide range of sizes and types for every 
purpose. 
Shipbuilding —Oil and Chemical 
—Electrical—Sugar—Transport @ “Polyorc’’ Plastic tubes in flexible and high strength polythene, 
—Refrigeration—Building— High-impact rigid P.V.C., unplasticised rigid P.V.C., fiexible P.V.C., 
General Engineering, etc. cellulose acetate butyrate, etc., and “Plastronga’’ polythene fittings. 





YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—P.O. BOX 166, LEEDS 
Telephone: LEEDS 7-2222 


Works at: LEEDS . KIRKBY . SMETHWICK : DUNDEE . SWANSEA . CASTLEFORD . BARRHEAD 
LIVERPOOL Yorks. GLASGOW 








The Besco Production Universal — 


SWAGING WIRING & JENNYING MACHINE 


@ Remarkable for its strength of construction— 
unequalled in this field of machinery. 





This machine, Model E/14, handles Fiat Sheets, Discs, 
Cylinders and Drums up to 14 gauge mild steel; other 
metals in proportion. Will carry out most rotary forming 
operations. Twelve pairs of standard wheels supplied ; 
special wheels available if required. Heavy gauge welded 
steel plate construction of ample robustness to withstand 
heavy stresses induced by operations on m.s. sheets up to 
14 S.W.G. Fitted with special gauge for working narrow 
strips as well as large cylinders and sheets, and adjustable 
right up to the inner face of the rolls for working up to edge 
of metal. Depth of gap to gauge 144in.; frame to end of 
spindles 17gin.; working centres of spindles 4in.; length of 
spindle available for rollers and diameter 1jin. by 2§in. 


Motor drive. 


Designed and built by... 


Al Edwards Lf 


Edwards House, 359-361 Euston Road, London,N.W.1 
Phones: EUSton 4681 (7 lines) 3771 (4 lines). Grams: Bescotools Norwest London 


Lansdowne House, 41, Water Street, Birmingham, 3 
Phones: CENtral 7606-8. Grams: Bescotools Birmingham 3 
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UNIVERSAL VIBROGRAPH 
for use ANYWHERE 


from deepest pit . . . to smallest gantry—or on board ship 





Direct Recording of Vertical and Horizontal Vibrations 
between 600 and 6,000 a minute. 


This vibrograph can be taken and used anywhere. 
The instrument is supplied in a wooden carrying case 
which gives complete protection and contains the 
apparatus for enlarging and viewing records. 


%* THE RECORDS 
are available for immediate examination and are practi- 
cally indestructible in normal usage. May be photo- 
graphed for reproduction or enlarged optically for 
accurate measurement. 






7723 










* ATTACHMENTS + om shee shy veda eos ng receive future publications, ask for NEW 
° . . é S j . 
A rotational unit allows the vibrograph to be used for an “om sain. Rea oe EN STAND 
: : : ; . .E.A. HIB N, ympia, Apri —25. Visit our § i 
a eng oe is oy to NO. 601. A limited number of tickets is available from us. 
enable the vibrograph to be used for very low fre- 


quencies. A recent application is shipboard measure- = C aMBRIDGE INSTRUMENT COMPANY LIMITED 
ments of “roll”’ and engine vibration. 12, Gonveanie Mane, Landen, OA. 



















DRYSDALE 
‘Vertoil’ and Horzoil’ 


(PATENT PUMPS) 













These pumps are of the positive displacement rotary gear-wheel type. The 
**Vertoil”’ is a marine pump, designed for such duties as forced lubrication, 
oil fuel service, oil fuel supply, diesel and boiler oil transfer, etc. 







The “* Horzoil”’ is a horizontal pump suitable for land duties such as chemical 
and edible oil processes and marine duties such as lubrication oil transfer, 
boiler oil transfer, oil fuel service, oil fuel pressure supply, etc. 














*“*Horzoil’”’ sizes 14” to 8” 
Capacities up to 195 T.P.H, 











‘** Vertoil’’ sizes 2}” to 11” 
Capacities up to 298 T.P.H. 






Viscosities up to 10,000 sec. 
Redwood No. 1. 








We also make pumps for : 
HOT OIL, PETROL AND 
OTHER REFINING DUTIES 












Write for Leaflets 250 & 255 


DRYSDALE & CO. LTD., YOKER, GLASGOW 
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Don’t tell me this is actually going to save money ? 


Why yes, sir. Because it’s such an efficient piece of machinery. 
It will produce power at the minimum cost. It will run continuously 


Sor long periods without trouble, cut down on maintenance, save on fuel . . . 
Stop ! Before you get carried away by your enthusiasm, 


tell me — how do you know it will do all this ? 


After all, one alternator is much like another, surely ? 


Ah, that’s the whole point, sir. This is a BRUSH alternator. 
That makes all the difference. The Brush people are amongst the oldest hands 
in the business. They really know what they’re doing when 
they build an alternator. Every single component is a precision engineering job. 
And tip-top workmanship goes into every little detail. 


Take the windings, for instance. They’re impregnated with a special varnish to 





All right young man. That’s enough. I’m prepared to concede that we chose wisely 


when we decided to install an alternator by Brush, 






4 IBRUSH' 


the power people 
A 

7 a ig 
. y Vy 





es 


\ 


_ 


Write for literature on the type of power equipment you are interested in, to : 


BRUSH ELECTRICAL ENGINEERING CO LTD LOUGHBOROUGH ENGLAND “VJ A Member of the Hawker Siddeley Group 
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ALZEN BEARINGS PLAIN & SLIDE 
ARE INCORPORATED 


ON 
THE 
FLOOR SELECTING MECHANISM 
OF THIS 

INDUSTRIAL 
er So" 
ALZEN 305 
REDUCES COST 
HALVES WEIGHT 
& LENGTHENS 
BEARING LIFE 






















Alzen 305 White Bronze Bearing Alloy Patent 
No. 725818 is specified and fitted by 

Aidous & Campbell Ltd., for its great wear 
resisting qualities and for its great saving 

in cost and weight. 


Plain bearing 


Alzen 305 is eminently suitable for most 






Heavy Duty Bearing Applications and is available in 


Slide bearing side view 


ingot, sand castings, gravity die castings, Hill Alzen (Sales) Led., P.O. Box 22 Stringes Lane, Willenhall, 


pressure die castings, chill cast bars cored and solid, Staffs. Telephone Willenhall 227 (5 lines) Telegrams 
oy and as fully machined components from Hill Alzen 227 Willenhall. May we send technical literature and 


samples for testing? 











066400. %"' A 
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Tube plate for a Heat Exchanger, incorpor- 
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in 





§,518 tubes ? in. dia., and involving 


ating 


1,0 » footage of welding. 


G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, 


~ 
“ 
vu 
c 





Telephone: GREenwich 3232 (22 








BROWN-RILEY STOKERS 


One of the principal features of these 
stokers is the undisturbed fuel bed 
which permits the burning of high ash 
content low fusion temperature fuels, 
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with controlled air admission. Hi R 
Progressive Combustion takes place } i 


ARE 
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from ignition at the front to complete 
combustion near or at the rear where 
the ash is discharged with a uniform 
fire. 

The Brown-Riley Stoker drive is 
hydraulically operated by a low power 
consuming and time-proven unit. 
Infinitely variable speed control from 
zero to maximum is assured. 


From many installations results show 
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that efficiencies of the highest order — oo aes 

are being maintained in everyday x tere | ie ~ me \S 
service and guarantees given have (@ a Fe: § 
often been exceeded by satisfactory . Nal 4 Peay 
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JOUN BROWN LAND BOLE 


WHITECROOK CLYDEBANK GLASGOW 


8, THE SANCTUARY, WESTMINSTER, LONDON, S.W.1 









London Office: 
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ASHMORE, BENSON, PEASE & CO 


(MEMBER OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 


AUSTRALIA - CANADA . INDIA , FRANCE ° SOUTH AFRICA 
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problems 


ACHESON COLLOIDS LIMITED (Subsidiary of Acheson Industries (Europe) Ltd.) PRINCE ROCK: PLYMOUTH: DEVON 
Telephone: PLYMOUTH 6635! . ° Telegrams:5** OILDAG ”’ PLYMOUTH 


DISPERSIONS 


Specly- dag Pal uation ad 


By kind permission of 
Messrs. John Thompson Ltd., Wolverhampton 


Oil fired 

Bogie Type 
Stress Relieving 
and Annealing 
Furnace 


®aeaeaeanreaenesne022008” 


= 
Se. 
See 


GIBBONS BROTHERS LTD - P.O. BOX 19, DIBDALE . DUDLEY WORCS. Se Se 
TELEGRAMS - “GIBBONS, DUDLEY” TELEPHONE + DUDLEY 3141 ee fs 
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BUILD YOUR 
EFFICIENCY WITH 


QQ PRODUCTS 
















Integrated experience from over a century 


of craftsmanship has made the name of 








Osborn world famous as a hallmark of 
quality in the manufacture of fine steels 


and steel products. 


Products in alloy, stainless and tool steels 
are manufactured throughout within the 
same organisation, and include castings 
by general foundry and precision methods, 


forgings and engineers’ cutting tools etc. 





STEELMAKERS * STEELFOUNDERS * ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & GO., LIMITED 
GLYDE STEEL WORKS, SHEFFIELD 
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industrial Nie 
Advertising aigte 


....and the art of “knocking ’em for six” , 


It needs skill and experience— 


Not so easy as it looks, is it? | p. 


just the kind of skill 


Rowlinson-Broughton & if 
are known for. They put a te 





your product before the technical Pr i 
buyer in the best possible way a en ‘ 

— specialising in industrial od 
advertising. Whether you e 


spend a great deal or 


only a little on advertising 








we give unstinting service. 





ROWLINSON-BROUGHTON 


Incorporated Practitioners in Advertising 


ROYAL BUILDINGS - 2 MOSLEY STREET » MANCHESTER * Tel: CENtral 7816 (3 lines) 


® 22 








a motor for every purpose 


4 H.P. 
270 — 0.055 r.p.m. 


5 to} HP. 
270—90 r.p.m. 





geared motors 


CS e. aN ot yuo NECO geared motors cover the whole range 





. os* of speeds, types, and voltages, three phase, 














: 4 prost® ged - single phase, and D.C. up to 2 H.P. and 1500 STAND 340 
, vES oF ast ee ae pounds/feet torque output. Not so much a MECHANICAL HANDLING 
wAb ap © Et gT- range of motors as a range of electrical drives EXHIBITION 
\ auUR _FLE which, within their horsepower limits, can EARLS COURT 
jon co gwic# ncheste? be adapted to run at any speed, to drive any MAY 7-17 
16 RED » orks: * Londots Me kind of machine, with foot or flange mount- 
g vty: a gc: istol Glass” ings to suit individual requirements. 
. pristols 
cra™ yONP prem! ord, 
5 - pirmino™ NECO GEARED MOTORS LTD 
. pranche>: OLD TOWN - LONDON -: S.W.4 
ss Subsidiary of Normand Electrical Co. Ltd. Telephone: MACaulay 3211-4 
Cc 
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STRATFORD LONDON 








MODEL “D” No. 18 


PRECISION TOOL-ROOM LATHES 


MODEL “D” 
BUILT IN 3 SIZES. SWINGING 13-15-18 INCHES OVER BEDWAYS 








LINK valves by HOPKINSONS 













There’s no doubt about it—HOPKINSONS’ bronze Link Valves 
are a vital link in all manner of industries. They handle heavy 
liquids such as oil and soap lines without 
loss of fluid-tightness or ease of operation. 
Having no easily-damaged external 
fittings, they are excellent on flexible 
compressed-air lines. They give long 
trouble-free service when handling pro- 
cess steam and all non-corrosive liquids. 
Whatever the industry there is a need for 
the HOPKINSON Link Valve. 


yuuittld 




















ONE OF WOPKINSONS’ 
SMALL BRONZE VALVES 





HUDDERSFIELD 
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Boulton & Paul 
Service and 
Jaguar recovery 


eal 


View of part of the Works after the fire. 





The disastrous fire that crippled the Coventry Works of Jaguar Cars, Ltd., on February 12th last year destroyed 
many parts of the factory and a large number of cars. Production was seriously interrupted. Early fulfilment 
of mounting export orders depended on the immediate clearance of debris, temporary repair of fire damaged 
structures and the provision of new buildings in the shortest possible time. 





Boulton and Paul were privileged to play a prominent part in achieving this difficult task. 


While usable parts of the fire area were being shored up, the steelwork for the new building 420’ x 180’ and contain 
ing 240 tons of steel was designed, delivered and erected in 9 weeks from receiving instructions to proceed. This 
enabled the building, with many parts already occupied, to be handed over 
to the clients on July 2nd, in 17 weeks from the start of operations. 


Meanwhile, the reinstatement of the fire damaged premises covering an area 
of 389’ x 400’ and requiring 800 tons of steelwork and roof covering has 
proceeded in stages allowing virtually uninterrupted production since the fire. 


A further example of the careful planning, employment of advanced tech- 
niques and meticulous attention to detail behind the Boulton and Paul service. 





The reinstatement of the fire damaged 
area in progress of construction. 





Architects: Fabricators and Erectors of Structural Steelwork 
MESSRS. W. S. HATTRELL AND PARTNERS f 


SAESORS, W. br JONES & SONS, LID. BOULTON & PAUL, LTD., NORWICH - LONDON - BIRMINGHAM 

















Badly broken cast iron bedplate from boiler house of electric power 
The demand ro @m station. An indispensable piece of equipment. 


for electric 
power is taxing DEMAND FOR POWER is climbing to such “ quart-into-pint-pot ”’ heights, that any serious breakdowns mean 
the capacity industrial chaos, with dislocation and “* hold-ups ” over wide areas. New equipment is essential if the call on electric 
: power is to be adequately met. Meanwhile the strain is telling on hard-pressed machinery. Breakdowns follow, with 









































| of ge neraling small prospect of new equipment in the immediate future. What then? The logical course is to keep the power stations 
statvons. going with existing plant. How can this be done ? Barimar Scientific 
When Authority Welding is the immediate answer ! IN ANY EMERGENCY 
counsels : Barimar repairs are not a temporary “ patching-up” of tired and broken machinery. 
** Produce !— Barimar Scientific Welding is permanent, saves time, expense and industrial interrup- Remember—BARIMAR 
Produce !!” tion. And moreover, strengthens as well as repairs broken equipment. This fracture Tiiesleiins 
of a cast-iron bedplate in the boiler house of an Electric Power Station in Yorkshire, RENown 2147.8 (Ni ht) 2148 
caused serious loss in generating capacity. The bedplate was 7ft. long and weighed ‘sg 











two tons; the damage, as will be seen, was extensive. A sine qua non of this 
welding job was that the bedplate should be so repaired that machined faces at two different levels remained perfectly parallel. 
Exacting ! But, as usual, this was Barimar’s line of country. In brief, 


the finished bedplate was indistinguishable from new—fractures 
co soundly welded, surplus metal neatly removed, and the necessary 


respond : 
* The Juice !— 


] 

| 

j . 

j Industrialists 
| The Juice!!!” 








machining effected. Repaired in fewer days than the weeks needed for 
replacing with new and FULLY GUARANTEED! This promptly executed 
repair is typical of Barimar’s contribution to Industry. Not only 
does Barimar Scientific Welding reduce standstills and cessation of output to a mini- 
mum, but the saving in time and on cost of replacement is in every way incalculable. 


ALL BROKEN PARTS which are transportable must be sent CARRIAGE PAID 
or delivered by customer. Please remove all fittings and post letter advising despatch. 


Barimar House Telegrams : 
FARIMBRS 22 revriocouch Rona, imme 
LTD FULHAM, LONDON, S.W.6. London.” 
BIRMINGHAM, 12: 116-117, Charles Henry Street. Telephone: Midland 2696. MANCHESTER, 13: 67, Brunswick 


Street, Ardwick. Telephone: Ardwick 2738. NEWCASTLE UPON TYNE, 1: 64-66, The Close. Tele; z t 
GLASGOW, C.2: 134, West George Lane. Telephone: Central 4709. elephone: 21055 





Bedplate repaired and 
guaranteed by Barimar. A speedy repair SEEN 
removed great anxiety at the Power Station. PS, aes 


THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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Stop 


corrosion 
in 
ndustry 














SX Thixotropic— one coat is 
equal to 15 of ordinary paint 
* No embrittlement at low temperature, 


no plastic flow from heat 


HE A VY DU TY AN T/-C ORROS]/ VE 3% Prevents rust creep from damaged areas 
A PRODUCT OF Ewo}! J OF STAFFORD 


EVOKOTE e EVODYNE e EVO-LED 
* SEND FOR LITERATURE €VODE L7D., (PAINTS DIVISION) STAFFORD. Telephone: 2241 


Mffice: 1 VICTORIA STREET. S.W.1 lephone: ABBey 4622 


MeW.70 
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THE ROTARY VALVE 


OR FEEDERS FOR 
CYCLONES AND BINS 


6-BLADED ROTOR 
FOR PERFECT SEAL 








L_ BALL 
> BEARING 
Pa MOUNTED 
ELECTRIC ROTOR 
MOTOR OlL SEALED 
3 ia 
REDUCTION 
Geek Onn. CHAIN DRIVE 





REDUCES DUST 


CAPACITIES UP TO 
70 TONS PER HOUR 


LOSSES 


F.E..CALLOW 





ELIMINATES (ENCINEERS) LIMITED 
BiIRC HILL RO KIRARBY TRADING ESTATE 
FIRE RISK LIVERPOOL ENGLAND 


TRADE SUPPLIED 


WRITE FOR LEAFLET 
Telephone : Simonswood 2461-2 








FOR PRESSURE, TEMPERATURE AND SPEED 


The “* DUNHAM ”’ Recorder. 
Quick delivery on pressures up 
to 300 Ib. per sq. in. or vacuum 
with 24 hour record and 
spring clock. 


BUDENBERG GAUGE CO. 


BROADHEATH Nr 


Sts, 


MANCHESTER 
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For increased efficiency... 


ei put it on‘ Castors 


- ‘Putting it on castors’ is certainly 
the way to speed things up, and to 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. Flexello 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. ‘ 


Only a very small section of our range 
is shown here. Please send for catalogue 
No. 156 & or a technical representa-~ 
tive for industrial advice. 





x * 
MECHANICAL HANDLING 
EXHIBITION (MAY 7-17) 


STAND 204 





CONSTANT QUALITY 
CASTORS 


FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel. SLOUGH 24121 




















Tel: ALTrincham 26!7 (3 lines) 
Regency House, |-4 Warwick St., London, W.1. Phone: GERrard 4822-3. Grams: Pyrometer, Piccy, London 
62 Robertson Street, Glasgow, C.2 dm BU. 35 


WHERE THERE’S A RUGGED JOB... 


THERE’S EVERY REASON FOR 





SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 














SINTERED PRODUCTS LTD. 
Sutton-in-Ashfield, Notts 


SMALL & PARKES LTD 


HENDHAM VALE WORKS - MANCHESTER 9- COLLYHURST 251 | 


76 Victoria Street, S.W.1 « ViCtoria 1845/6 


Manufactured by: 






Sole Distributors: 






London Office: 
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chain drives 





MORSE CHAIN DIVISION 
BORG-WARNER LTD-LETCHWORTH-HERTS-TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 




















April 11, 1958 THE ENGINEER 19 







aking the most of a CONFOUNDED nuisance... 
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Fibreglass Ltd., of St. Helens, Lancashire, were faced with the problem of process 
heat. Whilst planning the installation of a new glass melting tank, their engineers 
foresaw the possibility of overheated working conditions, and decided to solve the 
problem before it occurred. Already familiar with Colt Equipment, they proposed 
a ventilation scheme, and consulted Colt. 

Following this consultation, the system shown here was installed. In it, Colt Clear 
Opening Ventilators utilise the power of the thermal currents rising from the plant to 
extract the offending heat, rapidly and continuously. This extraction sets up cooling 
air movement throughout the entire area, reducing the working level temperature, 
which in turn prevents the loss of output that is the inevitable result of overheated 
conditions. 

Let Colts help you to use the heat you have already paid for so dearly, to provide 
you with NATURAL VENTILATION. 

Colts have learned through long experience that no two ventilation problems are the 
same, that each has its peculiarities, its special requirements. Our Technical and Advisory 
Staff are always ready to give your problem the special attention it deserves ; to adapt 
the practical experience of many years to your specific needs. This service, incidentally, 
Colt CO.4080 Ventilators at Fibreglass Ltd., St. Helens, is offered without charge or obligation. 

Lancashire. Let Colts solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. S10/4A 


VENTILATION 6) 


COLT VENTILATION LTD + SURSITORN «~ £@Ugarey 
TELEPHONE: ELMBRIDGE 6511 (lO lines) 


See our exhibit at the Factory Equipment Exhibition, Earls Court—Stand No. C24 
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Resiliency 


The severe shocks imposed upon gears 
when rail points or crossings are tra- 
versed at high speeds require the de- 
sign to be moreexacting than in normal 


industrial gears. Gears of the rubber 





resilient type illustrated, protect motor 
armatures against impact shocks and 
vibration, thus lengthening the life of 
the traction motor. 


Dasher 


c eK basy\euu le), mej —7-\.t— 


Large numbers of these gears have been supplied to leading 
railways, and are operating with reliability and efficiency. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


An A.E.]. Company 


Metrovick Gears for Traction Service 


K/Wéeol 











AIR VALVE 


at point of 
discharge 
TS a 5:1 
turn down 
glale) 

















ONE HANDLE 
controls both 
oil and air 
at constant 
proportion 
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illing ona 
lubricant... 


... little do they know—those yachtsmen on Windermere and the lakes of Wales — 

that water is sufficient lubricant for the bearings of steel rolling mills. Ask the steelmen of 
South Wales and of Sheffield, and the north-east coast, for they have produced 

millions of tons of steel, using RAILKO bearings lubricated by water. Experience is knowledge: 
RAILKO LIMITED has 21 years’ experience of making heavy duty bearings. 


RAILKO shares in the research, technical, and productive facilities of the whole Birfield Group. 


Bearings of all types for all industries 
through the Birtfield Group 


RAILKO LIMITED Treadaway Works - Loudwater « High Wycombe + Bucks + Phone: Bourne End 1000 
PHOSPHOR BRONZE CO. LIMITED Bradford Street - Birmingham 5 « Phone: Midland 6621-6 


BOUND BROOK BEARINGS LIMITED Lichfield - Staffs - Phone: Lichfield 2027-8 
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For many years the 
characteristic name plate on 
CAV products with the 
familiar CAV trademark 

has been universally 

accepted as a symbol of 
excellence based on unequalled 
experience and backed 


by superlative service 


| | ) y The World’s Leading Manufacturers of 
| CAV FUEL INJECTION & ELECTRICAL EQUIPMENT 





C.A.V. LIMITED, ACTON, LONDON, W.3 
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A long time has passed since the clarion 
call of Henry V rang over the battlefields 
of France. His sword, his armour and his 
shield are insubstantial shadows in the 
mists of history. The days of hauberk, 
gauntlet and lance have gone forever and 
the dreams for which men fought and 
died are forgotten. 
There are still battles to be won, but not 
on the bloody fields of Crecy, Agincourt, or 
Flanders, or with the clumsy impedimenta 
of war. The time is the present and the 
struggle is for power. 
This is power for industry, and at 
Dounreay the United Kingdom Atomic 
Energy Authority are developing the 
means to produce more and cheaper 
power for all. Here no less than 34 
Crossley diesel engines, with a total 
output of more than 8,200 b.h.p., will 
provide power for essential duties at the 
station. Other nuclear power stations, 
like Bradwell, Berkeley, Calder Hall ‘*‘A”’ 
and ‘‘B’’ and Chapel Cross depend on 
Crossley diesel engines for standby power. 
To Henry all this would seem miraculous 
and far removed from his medieval 
England, yet we can adapt his words to 
the present. Today, wherever power for 
industry is needed, the breach can be 
filled with Crossley diesel engines, the 


most dependable in the world. 


~ 


~ 


' 
‘ 
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CROSSLEY BROTHERS 
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“ONCE MORE 


UNTO THE BREACH 


DEAR FRIENDS, 


ONCE MORE” 
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DIESEL ENGINES 


LIMITED 


OPENS HAW MANCHESTER 11 
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Explorer or football fan, 
you can find looking for 
Stanley a lengthy business 
if you don’t know where 
you're going. The point 
comes when you have to 
decide whether to carry on 
or change to something else. 

Rather like drying things 
by steam-heat. 

In many drying pro- 
cesses, it is Common sense 
to get rid of much of the 
water mechanically, leaving 
the minimum of steam-heat 
to finish the job. 

In any particular pro- 
cess, squeeze rolls or 
presses, suction notches or 
hydro-extractors are more 
economical than steam-heat 
up to a point. When to 


Spirax-Sa 


Please send a copy of the “ Topics” article 
on mechanical drying. 


NAME 


ADDRESS 


THE 


change over is 
the problem. 

For example, the kind of 
sum we are accustomed 
to do for the benefit of 
steam users will show that 
a 2 per cent rise in moist- 
ure content can call for an 
11 per cent increase in the 
useful heat needed to get 
rid of it. 

This is the kind of sub- 
ject which we discuss in our 
bi-monthly publication 
called “ Topics ”. In the 
next issue we are, in fact, 
discussing the profitable 
points of mechanical drying. 
Would you like a copy of 
the article ? 


‘Coli 


EG458 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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HINDMARCH MWD 


OIL-OPERATED 
REVERSE-REDUCTION 
GEARS 


FOR 

USE 
WITH 
SINGLE 
TWIN OR 
QUADRUPLE 
ENGINES 

OR 
TURBINES 





4-engine oil-operated 
reverse-reduction gear. 


MODERN WHEEL DRIVE trp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED CHESHAM. 











lsometer Engineering C° 1 


pares Rine Elms Ironworks, Reading. 


London Office: Pueomener House, 20/26, Lamb's Condult Street, W.C.1. 

















News ! 


Continuous 
automatic filter cleaning 
with no 
moving parts 


The MIKRO-PULSAIRE DUST COLLECTOR embodies an 
entirely new system in the separation of dusts and powders. 








PATENTS PENDING 





The dust laden air is fed into the cabinet by 
suction or pressure. The air passes through the 
filter media leaving the solid material on the 
outside of the cylinders which are cleaned per- 
iodically and automatically by a high velocity air 
current operating in the reverse direction to 















the main flow. 


i 








COMPRESSED 
> AIR SUPPLY 
er 


i eure High efficiency (99.9% +), low 
Bec power requirements, less space 
ae ee and virtually no maintenance 
wesec mrewvas are a few of the proven advan- 
tages of this new, simple non- 

ruven mechanical system of dust 
collection. Filtration is at a 

uniform rate and very high 

| ronan dust loading can be dealt with 
1] Reon without the need of other 
equipment such as cyclones etc. 
Because of its simple design 
without internal moving parts 
the Pulsaire Collectors can be 
sold at very competitive prices. 
Please write for Bulletin 52A 
which describes the Pulsaire 
re ea sasam in detail. 

































The Micro-D Pulsaire is marketed only by 


PULVERIZING MACHINERY LIMITED 


TECHNICAL SALES OFFICE: LONDON 1 DOVER STREET, W.1. Tel: HYDE PARK 9528/9 
BRISTOL: PARNALL ROAD - FISHPONDS 
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O26 O70" Blob. 





Ss of Aistimctian:s 





Drop Forge Division & BROCKHOUSE & Co. LTD. 


VICTORIA WORKS, WEST BROMWICH, STAFFS 





2 Telephone: Wednesbury 0243. 






























































\ means higher boiler ey | 


( and lower fuel costs/ 


Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale. 
A Caird & Rayner Evaporator takes -ii the harm our of 
sea-water and provides a full supply of clean feed water to 
the boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well. 
Evaporators can be supplied to cope with feed water to 
any required rate. Further details will gladly be supplied 
on request. 

































EVAPORATORS AND CONDENSERS. FEED 
WATER HEATERS. FEED WATER FILTERS. 
STEAM O!1L SEPARATORS. OIL 









EXHAUST 
FUEL HEATERS. 


Caird c Rayner 
LTD 
777 COMMERCIAL ROAD, LONDON, E.14 








DHBN2712 












automatic screens 





FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 












F 
1 PUMPS FOR AIR _: 






WATER & VACUUM : 










F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 



















April 11, 1958 THE ENGINEER 27 


UFACTUR, 


Complete cane factories 
and refineries 


Complete briquette factories 
for lignite and peat 


Equipment for large open cuts 
in brown coal mining 


High capacity boiler plants 


Combined steam boiler 
and engines units 


Filtration plants 


Drying and calcining plants 


MASCHINENFABRIK BUCKAU R.WOLF 


AKTIENGESELLSCHAFT GREVENBROICH-NEUSS 


WESTERN GERMAN Y 





Ea ME a Tat ee oN + 


28 THE ENGINEER April 11, 1958 








Send now for this 
.4ack 6a publication 


‘Smoke is your problem’ (publication No. OV3865) describes—in detail—the 





G.E.C. Photoelectric Smoke Density Alarm. Designed in the interest of smoke 
abatement, the alarm gives an immediate and accurate check of the smoke 


density in a stack. 








THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE + KINGSWAY - LONDON W.C.2 
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tts a job tor 


) SHOHHOLL: 


OIL FIRING 


Installations at Messrs. Rubery Owen & Co. Ltd., 
Darlaston, Conversion from solid fuel to Shorrock 
oil firing. 

Lancashire boiler output 10,000 lbs steam/hour 
from and at 212 F. 

Each flue fitted with Shorrock burner head, operated 
by Shorrock control cabinets, uses 960 secs fuel oil. 
Fully automatic control. 





healing Offrciency at tts best 
SHORROCK SUPERCHARGERS LTD., MutGilastasea 


CHURCH STREET, WEDNESBURY, STAFFS. Tel: Wednesbury 1081 2 


Member of the Owen Organisation. 
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--- all-out DRIVE 
to increase 
production 








MODEL No. 
2/DEC £6: 17:6 
AND £8:0:0 


MODEL No. 
2/DEC/1/5 
£8:5:0 


Greater productivity is a national necessity. 
Prestons Ltd.—the largest suppliers of Stop- 
Watches to British Industry—can help by 
supplying ‘‘ work-study ’’ specialists with 
Swiss Timers—the finest quality jewelled 
lever Stop-Watches available, giving long and 
accurate service. 


PRESTONS vr. 


INDUSTRY’S LARGEST STOP-WATCH SUPPLIERS 


BOLTON +: LANCS ° TEL.: 8767 





SWISS 
TIMERS 


SEND FOR OUR 
illustrated Catalogue 
and Price List. 





















NO DOUBTS 





HEAVY, MEDIUM AND LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
BRONZES - GUN METALS - ALUMINIUM, ETC. 
PATTERN MAKING AND MACHINING 


CHILL CAST SOLID AND CORED BARS 


J.T. Price & Co. 


(BRASS & ALUMINIUM FOUNDERS) LTD. 


NEWCASTLE STAFFS 
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Remember the first 
Transatlantic Flight? 





This historic photograph marks one of man’s most remarkable triumphs 
—the first ever air crossing of the Atlantic. Alcock and Brown’s 
frail machine lies at a crazy angle in the Irish bog where 
they landed after their sensational flight. 


That was in 1919—the year when a ““ BROOMWADE ” Stationary Air 
Compressor started work for T. W. Greenwell & Co. Ltd., of Sunderland. 


This compressor gave more than thirty years’ reliable service before being 


replaced in 1949—a wonderful record! 
MECHANICAL 


But then ““ BROOMWADE” RELIABIL- Ae ee HANDLING 


The veteran 
EXHIBITION 


“ Greemwell™ compressor ITY IS WONDERFUL. Simple design, ors cours 
t' tl ay. 
See our Exhibit, 


slow speeds and adequate cooling ensure high efficiency, whilst constant 4 i agen 
research and development steadily improve performance. : 


Write now for details of the complete range of ““ BROOMWADE” 
Stationaries—outputs vary from 2-1,000 cu. ft. per min. 


““BROOMWADE”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


A “ BROOMWADE” Stationary Air 
Compressor of up-to-date design — 


Your Best Investment 
type EH 3 cylinder. 


BROOM & WADE LTD - P.O. BOX No.7 - HIGH WYCOMBE - ENGLAND 


Telephone: High Wycombe 1630 (10 lines) Telegrams: *‘ Broom’’, High Wycombe, Telex. 
SAS 553 
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among cet is ace. «2 a wee! 


the best instrument for the job... l. 











GAS 
THERMOSTAT 
pom 














Your two year 
guarantee of 
faultless work- 
manship and 
material. 














available in many ranges. 
Developed in conjunction 
with che North Thames “— 
Board, Special Gas Council iB é 
Test. Report available on f 
request. 

| Send for free illustrated 
} j catalogue of full range. 


The Ideal Gas Controller ; 














Semuneeaninae| 





THE ACCURATE RECORDING. INSTRUMENT 0., 
GARTH ROAD, MORDEN, SURREY. PHONE: DERWENT 2211-2-3 








BIG Bahl, 


The difference is the 
patented thrust washer—a 
Cheney Worm Drive Clip 
exclusive. It permits the 
use of a larger diameter 
screw, giving deeper, more 
positive thread engagement 
with a never-relaxing grip 
that withstands greater 
torque. Yet the Cheney 
Werm Drive Clip costs no 4am 
more than aconvent- 779% 
ional clip. by 

















Trade Enquiries to: 
FENTER LTD. 184 ASTON ROAD, BIRMINGHAM 6 










ole 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of exp Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, Etc. 

















We invite enquiries 


WEST HAM TESTING LABORATORY... 


BAYTHORNE HOUSE, GOROON STREET, PLAISTOW, LONDON, €E.13 
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COMPLY WITH THE 
CLEAN AIR ACT 


NOW! 


save fuel 





save money 


Avoid liability under the Act by installing D.S.I.R. Fuel Research Station 


SMOKE ELIMINATORS 


FOR DETAILS OF THE CHEAPEST AND SIMPLEST 
METHOD OF ABOLISHING INDUSTRIAL SMOKE 


Apply to Licensees: 


LYNWARD ENGINEERING CO. LTD. 


OFFICE: 
180 BROMPTON ROAD, LONDON, S.W.3. 


WORKS: 
136/140 BRAMLEY ROAD, LONDON, W.10. 


Tel: KENsington 170! 


Tel: LADbroke 0326 





AEP OOOO DON SEEDS mete, 


Hard tough threads in soft materials, simple 
to use, remains permanently in place . . New 
threads for old in damaged components . . . 

Used and approved by the Aircraft Industry. 
Designed for use in soft metal components, 
wood or plastics. Full range of standard sizes 
in B.S.W.; B.S.F.; B.S.P.; B.A.; U.NLF.; U.LN.C. 


and Metric thread forms, 
THREAD 


Cross jinx 


offer” ENGINE in the 
CROSS MANUFACTURING Aavainrs 
Tel: Combe Down 2355-8 BATH, SOM eee cto) LED. ce a 





WIRE 














VERTICAL CROSS - TUBE 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 


Early deliveries of most sizes 





WALTER W. COLTMAN & CO. (eoiers) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 2351 
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PRODUCTION GEAR SHAVING MACHINES 


For gear capacities of 7 and 12 inches, these automatic high- 
speed machines are designed for the rapid shaving of spur 
and helical gears by the radial loading method, employing 
the rotary crossed-axis principle. 

They are unique in their versatility, since three different shaving 
techniques can be used. 


AXIAL TRAVERSE where the cutter traverse is parallel to the 
work axis, for the wide face gear. 


OBLIQUE TRAVERSE where the direction of cutter traverse is 
inclined at an angle to the work axis, for the medium face gear. 


TANGENTIAL TRAVERSE where the cutter is traversed at 90 
degrees to the work axis, particularly suitable for the 


shoulder gear. 


DAVID BROWN 


Full details are given in Publication MI103-9 CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 
BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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the size of it... = 








Phalemedal-Mil- hao — Goodyear 





e.g.30 galls. per min. at 200ft.head| "Pures? Pump range 


Overall Height ins, mm. 
. : . —_ ae With Relief Valve 10 254 
GOODYEAR a cont If- , self-lubricat ; 
: is continuous bea priming oe ubricating pump Without Relief Valve 8 203 
incorporating a unique screw engaging with a rotating plate to Maniemes elds 4 102 
produce a pulseless action that is completely positive. All engaging Maximum length 9 229 
surfaces are rubber-to-metal, fluid-lubricated—reducing frictional Weight 20 Ib. (9 kgs.) 


losses to an absolute minimum—resulting in unusual efficiency 
and long life. The GOODYEAR pump, exceptionally compact, 
robust and efficient, will readily perform the duties usually assigned to 





x Unequalled suction. Self-priming. 
Self-lubricating. Will run on “snore” 
indefinitely. Made in Light Alloy for 
portable units, Meehanite for process 
pumping and Bronze for marine work. 


much larger pumps. 








i @) the small pump with a big heart 


GOODYEAR PUMPS LIMITED, Camborne, Cornwall. Telephone: Camborne 2275 
One of the companies of the world-wide Holman Organisation, which has agents, branches and technical representatives throughout the U.K. 
and in 84 other countries. ‘on 
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Centrispinnings 


Many years of practical experience 
in the production and use of 

high duty components for the 
aircraft industry have enabled 
Firth-Vickers to develop the 
centrispinning technique to many 
general engineering applications. 
Our Publication No. 122, which 
gives full details of this unique 
process, will be sent on request. 





Y 











FIRTH -VECK ERS STA t4N4 25.5 $.£°6-45 e oH.£.F:-F + b...0 
Telephone: Sheffield 4205! 
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Quality control 






for better protection is... 


smoothing 
the way 
to higher 
production 










Dismantling a lubricants 
test engine for 
examination ot the 
BP Research 
Station 


NERGOL 


LUBRICANTS ,” 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 









Distributors 


Our Technical Department will be 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubrication 


Head Office: 76/86 STRAND LONDON W.C.2 (Branches and Depots throughout the country) requirements and problems 
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HIGH MARNHAM 
POWER STATION 


Dorman Long have supplied the steel 
structures for a great number of new 
power stations, and for the extension of 
many existing power stations. “ pies ] sie {CR yy 
The illustration shows part of the = ; Md tm 
Dorman Long steelwork for High Marnham Agile 
1000 M.W. power station. 

Part of the Dorman Long post-war 


development programme: the new blast 
furnaces at Cleveland Works, with 
5-million cu. ft. gas holder behind. 








This power station will have many interesting features; it will embody five 
giant 200 M.W. generating sets, the first to operate in this country: pressure 
2,350 Ib. per sq. in., temperature 1050 deg. F., reheating to 1000 deg. F. 

10,000 tons of coal per day will be carried to the station by rail, to feed the 


steam-raising plant of five 1,400,000 Ib. boilers. 


DORMAN L 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 














ENGINEER 


MOTORS 


DAVID C.¥. HIGGS, AMLEE. L 


April 11, 1958 


HIGGS 


MANAGING DIRECTOR 





BIRMINGHAM 6 ENGLAND 


Ww 





LOW SPEED DRIVES + HIGGS GEARED MOTORS 


Gueranteecd for Ever 


Belfast - Bristol * Cardiff + Dundee + Glasgow -: Hull » Leeds «+ Liverpool 


London - Manchester * Newcastle °* Peterborough «¢ Sheffield * Wolverhampton 
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You sell best in 


Canada by 


manufacturing there 


CANADA WELCOMES BRITISH INDUSTRY and the setting up of your own establishment 
there can be greatly assisted by the Taylor Woodrow Group facilities and service. Associates 


and subsidiaries of Taylor Woodrow can act for you on both sides of the Atlantic. 


Your Canadian factory can be basically planned and designed here in London, and our 
people in Canada will assist in factory location. Building finance repayment can be arranged 
over a period of years from your own dollar earnings. Your plant and machinery can be 
shipped from this country so that the minimum amount of hard currency is required to 
bridge the gap between inception and profitable earnings. If this plan interests you, we will 


be glad to meet you and place our facilities and experience at your disposal. 


TAYLOR WOODROW P7, 


BUILD EVERYWHERE 











10 PARK STREET . LONDON W.I .- GROSVENOR 887! 


UNITED KINGDOM + CANADA: AFRICA > MIDDLE EAST > BURMA: AUSTRALIA 
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Itsalla =f 
Fabrication | 


From beginning to end... 








PRE-HEATER HOOD 60 FEET 
LONG FOR USE IN THE LATEST 
ORE SINTERING PLANT AT A 
MODERN STEEL MILLS. 











COKE BUNKER FOR 
SINTERING PLANT 
13 FT. DIA. x 20 FT. 


For FABRICATIONS in all HIGH IN 3” & }’ 
shapes and sizes consult: MILD STEEL PLATE 


| CRAUFURD FABRICATIONS LTD. 


DENMARK STREET, MAIDENHEAD, BERKS. Telephones: 2585 














The increasing use of Thornycroft 
Oil Fuel Burning Equipment both 
for Marine and Industrial installa- 


tions indicates appreciation of OIL FUEL BURNING 





its special features—safety and 

simplicity in operation and a E Q VUIPMENT 

high standard of workmanship ; : 
up to 3,500 seconds fuel oils can FOR MARINE AND 


be burned cleanly and efficiently. 
INDUSTRIAL PURPOSES 





For ticulars of Industrial equipment write for publication SEB. 99 which 
rhe. va a oie Mi for completion and return to us ; publication SEB. 89A 
deals with Marine installation. 





Cunard liner *SAXONIA’ main boilers Courage’s Brewery, Alton 





JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 







































More accurate 
than human skill 
> itself ....ceee 


Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 








than buman skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in usc throughout the world working with precision 
that neither human skill nor other means can match. 


Next time you're considering control of motion remember 








Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET ~- BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 
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ul akoné 
~*~ HIGH PRESSURE. 
FITTINGS AND VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 









(PROMPT DELIVERY) 











New simplified design incorporating the 
highly efficient “Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 





up to 10,000 Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 


(Engineers) LTD. 
* BOLTON «+ LANCS. 
Grams : Supakone Bolton 


Manufactured by 


KAY & CO. 
BLACKHORSE STREET 
Tel: Bolton 197 


POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 



































Are easily assembled. 

Give extreme torsional flexibility. 

Absorb irregularities in load variations. 

Axial and parallel misalignments are corrected. 


[LEBETIS RUBBER C° [0 


"Phone : EDGbaston 


* 
* 
* 
* 
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... 1S good enough for FENNER 


No. 1 Ribbed Smoked Sheets from Selangor River Estate—or Harewood 
Estate— these names mean Rolls-Royce quality to the man who buys 
rubber. We buy these rubbers to make the best V-Belts you can buy. 
Then we process it on equipment made by names such as Bridge, Iddon, 
and Shaw, and on many ingenious machines made by our own engineers. 
We know those with sufficient money can also buy these quality materials 
and machines, but to make the BEST V-Belts it takes ‘know-how’. We have 
a team led by Tom Hall (A.1.R.1. since 1932) who have been improving 
V-Belts continuously for 21 years. If only the best at a competitive price 
is good enough for YOU, then Fenner V-Belts are the ones to buy. 


})-H- FENNER & CO- LTD - HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


HP.5920 
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upper: The Largest Low Frequency induction Furnace 
ever built for melting, superheating and refining Cast-Iron. 
Usable tapping capacity: max. 30 |. t., 
Connection value: 1000 KVA, 
Melting capacity per hour: 
3300 Ibs Cast-Iron at a tapping temperature of 2650° F, 
Current consumption for holding: abt. 80 KWH p. h., 
Melting current consumption 
430 KWH/I. t. at o tapping temperature of 2650° F 


Small Low Frequency Induction Furnace 
for melting Brass and other Cu-Alloys, Zinc and Zinc-Alloys 
Usable tapping weight 660-1100 Ibs 
Melting capacity 440 Ibs Brass/h 
300 Ibs Gun metat/h 
220 Ibs Copper/h 
Connected load: 50 kVA 


Advontages : Small space requirement - Simple erection- Low initial cost 


RUSS-ELEKTROOFEN KG - KOLN 


GERMAN INDUSTRIES FAIR, HANNOVER. 27 April—6 May, 1958. Please visit us ac STAND No. 25, HALL 13. 
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Peak performance— 






j= maximum profit from your 


CUMMINS | 


DIESELS” 





See the latest 
developments 














at the Sixth 


Factory 
Equipment 


: Heating, renee & — inseiation 
Exhibition 


APRIL 14-19 


10 a.m.—7 p.m. (Saturday 5 p.m.) Admission 2/6d. 














CUMMINS DIESEL SALES & SERVICE LTD. 
operate a nation-wide servicing scheme to keep your 
CUMMINS engines in peak condition always. Unrivalled | 
facilities exist for rebuilding to maker’s standards, 
together with a speedy field service covering all repairs 
from minor adjustments to replacement with new or 


ad 





service-exchange units. 
CUMMINS diesel engines, from 150-335 b.h.p. are 
available for sterling. 


e & 





gives you the BIG plus | MORE PROFIT | 





eg) 


CUMMINS DIESEL SALES 
& SERVICE LID — 





25 BERKELEY SQUARE, LONDON, W.I. Telephone: Mayfair 9090 


SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON. 


Telephone: Northampton 5262 


* Trowe Mark of Cummins Engine Company, Inc. 











(orn 


All concerned in any way with industry should make 
time for at least one visit to this important exhibition 
— the greatest of its kind ever 
held. 













ADMISSION TICKETS FOR READERS 
OF THIS JOURNAL 


Fill in this coupon or send us your letter heading 







To: The Organiser, Factory Equipment Exhibitions Ltd., Dept. 10, 4 Snow 
Hill, London, E.C.1. Please send me free of charge...... admission tickets 
and brochure of the Sixth Factory Equipment, Heating, Ventilation and 
Thermal Insulation Exhibition. 


NAME 





ADDRESS 








Sponsored by “ Factory Equipment News” and “The Factory Manager” a 
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A 3-zone Towns Gas Fired Re-circulating Type Tube 
Tempering Furnace, for the Clydesdale Works of 
Stewarts & Lloyds Ltd. For special heat treatment 
of Tubes up to 4sft. long 


Output rate—6 tons per hour—this plant is complete 
with charging and discharging machine. 


Tube 


We specialise in the design and construction of :— 


Open Hearth Furnaces 
Soaking Pits 
Furnaces for Aluminium Melting, Be 
Coil Annealing and Slab Re-heating 
se rng Row Tempering 
Forge and Heat Treatment Furnaces 
Shipyard Plate and Bar Furnaces 
Mould Drying Stoves 


Modern Lime Burning Kiln Furn aces 


PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 
i ER also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 
Furnace design 
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all Plastic 


DURAX 14 


-_ 


The 
Time-Saving 
Way 
to obtain 
THIN STRONG 
JOINTS 





A ready-to-use jointing mortar supplied in a smooth 
plastic condition, which may be applied with a trowel 
in the normal way, or used for “dip and rub” joints. 
Durax No. 14 is an aluminous refractory cement which 
contains a high proportion of pre-calcined material to 
control shrinkage and produce thin, solid joints which 
set hard without the application of heat. These joints 
are as impermeable to the action of the furnaces gases 
as the bricks themselves, resulting in reduced cool air 
infiltration and improved thermal efficiency. 

Designed for use between 1000°C and 1650°C. For 
lower temperatures Durax No. 4 is recommended. 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE 


Technical advice and 
assistance on the selec- 
tion and application of 
refractories are avail- 
able on request. 
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The “MYFORD” M.G. 12 


CYLINDRICAL GRINDING MACHINE 


A relatively low-priced machine, capable of accvr- 
ately grinding small workpieces, where actual 
grinding times are short, and automatic movement 
to table and wheelhead cannot be fully exploited. 





Full details from 


F. W. KUBACH, LTD. 


12 Syivan Road. London, S.E.19 
LiVingstone 3311/2 Telex No.: 2-3375 


WELDED STEEL PLATEWORK 


in 4” to 4° thick Mild Steel 


PRESSURE VESSELS 





Tel.: 





















HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


RiPpleway 3011-2 





TELEPHONE : 











P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK, Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices : 
129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 


Westminster, London, S.W. 








* SHEFFIELD 10 - Telephone: SHEFFIELD 31113 














MANCHESTER and NEWCASTLE-ON-TYNE 








BSS. LTD. SPECIALISE IN VEE. 
EQUIPMENT FOR STEAM, GLOBE VA 
ve GAS, WATER, AND AIR, I| se Ec 
$ P 
uTiEs AND CATER FOR THE FOR PResg 
uU 
R REPAIR NEEDS OF ENGINEERS hie Ps. RES Up 
+ YOUR PERAT 
Soo IN ALL _—_ INDUSTRIES. TO a75-6 
WRITE OR PHONE 
SUITABLE Fon .. 
YOUR NEEDS TO: STEAM ce 
Ri eee 
BRITISH STEAM SPECIALTIES L” 
HIGH 
WHARF STREET LEICESTER. HOT Wares 
PHONE: LEICESTER 20085/6 
Stocks at :—LEICESTER LONDON - LIVERPOOL 
WHISTON + GLASGOW BRISTOL 
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“ CRAVEN” 5° 0°, 6’ 0” and 7’ 0” 


VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED i 


These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 









Duplicate contro! stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 













CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS REDDISH STOCKPORT -: ENG. 













SHIPBOARD WELDING FUMES ARE 
UP & AWAY/ 


with © 


PIRATUBE 


Economical — Portable — Efficient 


Keep confined spaces in hull or plating-shed fresh 
and airy with Spiratube... the flexible ducting that 
can be brought into use at a moment’s notice. Light 
and portable, Spiratube can be moved from shed to dip 
and back again, quickly and easily. Just disconnect 
and retract into manageable lengths.* Move to the 
new welding point, connect again, and efficient fume 
extraction is immediately ready. A new, illustrated, 
technical brochure gives you facts and figures about 
this tough, flexible ducting. Send for your copy today. 






























































*Spiratotes - simple carrying frames - 
enable one man to carry 75 feet of 8’ 
ducting easily. 


















FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An essociate company ef George Maclellan & Co. Ltd. Established 1870 
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Invisible Men 


Within the structure of every Gresham Transformer lies unseen the work of 
specialists. Here are the core and coils of a 2,000 kVA air cooled transformer 
for Canada. Silence in operation was an essential requirement-—achieved by 
good design and careful construction. The inherent reliability and long life of 
Gresham Transformers is a quality which cannot be measured—except by 


examining the maintenance records of public supply authorities. 


GRE S HAM HANWORTH - FELTHAM - MIDDLESEX 


TRANSFORMERS i.) Telephone: FELTHAM 2271! 





There the Gresham reputation is outstandingly high. 
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THE 
nae The “Bowcombe” is being loaded with coal and will very soon move 
ui i F t t © down the Tyne to the open sea. A Simon coal shipping plant is filling her 
at a rate of 1000 tons an hour from two shipping booms. This installation 
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has been built for the Tyne Improvement Commission at Whitehill Point, 





North Shields. The extensive coal handling facilities include wagon 
marshalling and tippling as well as belt conveyors to carry the coal over 


the water and into the ship. Every operation is carefully synchronised and 









controlled. In the two years after its commissioning in December 1954 this 






plant handled over two million tons of coal. Plants design and built by 






Simon are handling a wide variety of materials all over the world. 





Our brochure “* Coal-shipping plant on the Tyne”’ contains a full description of this plant. 
Why not write for it today? 
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WECHANICAL 
HANDLING 
EXHIBITION 


. Stmon Handling Engineers Ltd 








STOCKPORT, ENGLAND Telephone: GATley 3621 (16 lines) Telex 66-287 
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Rustless, resistant to corrosion and stronger 

and tougher than mild steel, these castings 

are supplied in normal grade, and “H” 

and “S” grades, with slight modifications to suit 
particular applications. 

@ GREAT RESISTANCE TO WEAR AND ABRASION 

@ HIGH STRENGTH AT ELEVATED TEMPERATURES 

@ HEAT RESISTING 

We shall be pleased to assist on your corrosion problems 


PROMPT DELIVERIES juctialedld tn the cadling 
CHARLES CARR LTD ©) &WNOWN-FERROUE mtlale 


Incorporating THE NON-FERREOUS CASTING CO. (B’HAM) LTD. 
GROVE LANE, SMETHWICK 40 B’HAM. SMETHWICK 1231/2/3. LONDON OFFICE: 19, GT. WINCHESTER STREET, E.C.2. LONDON WALL 6714/5 






R M aL) High Pressure 


nego TRADE 


FORGED STEEL GATE VALVES 









ERMETO Gate Valves are recommended for use with a wide 
variety of fluids at pressures up to 2,000 p.s.i. They are 
fitted with ERMETO High Pressure Joint end connec- 
tions to suit N.B. pipe sizes from }” to 1}”. 
Please write for catalogue giving full specification 
details of our complete range including shut-off, 


fine control, non-return, check and special application 


non-standard valves. 


BRITISH ERMETO CORPORATION LTD. 


BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS, 
Telephone: Maidenhead 2271-4 





“The cure for =P 
DRIPSOMANIA 


Regd Trade Mark 


CLIP 


L. ROBINSON & CO. (GILLINGHAM) LTD. LONDON CHAMBERS, GILLINGHAM, KENT. TELEPHONE 5282 


Famous Ww Four Regns 





», 24 drawers like this 
make up our 
popular all-steel 


suwer sve 04 DRAWER UNIT 


112° long, 5” wide, 3” high ] 
ad — at “ead i BA Bax xa ie Me hes 
OVERALL SIZE : 


42” high, 36” wide, 12° deep 


“3 8. ex . 
° ob a 


eet oS ES 10 fi: 8 


Each drawer perforated, a ay : 
and with one free divider, a i rie ws a ee Pin eg 
or plain-sided. & 


Extra dividers 6d. each. 
54 cards free. 


STOVE ENAMELLED 
BRONZE GREEN 


£18 .0O 


DELIVERED FREE U.K. 
Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


N. C. BROWN LTD., Green Lane sTEELWoRKs 


HEYWOOD, LANCS. Tel : 69018 (3 lines) 
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who work at 


PRESSURE 


. « » know the value of 
reliable and accurate 


VALVES 


Automatic plate and disc 

: valves are our particular 

. 3 concern. It’s astonishing 

* how mauy different ver- 

sions of these vital compon- 

ents we have produced in 

the last seventy years. 

Our experience is unique 
—and is at your service. 


Your valve problems are our business 


THE 


IV Eyl AVLALA CMU /AUIGV/E 


COMPANY LIMITED 


BIRKENHEA 
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Widnes Foundry & Engineering Co. Ltd., 
has the facilities, the men and the experi- 
ence to produce the most intricate and 
accurate special purpose castings for the 
Chemical, Oil, Food, atomic and_ allied 
industries. 


(Above) Assembling a cast iron base, in 4 
segments for a gas producer 13’ 10” dia., 
17’ 7” over pockets x 2’ 84” deep, weigh- 
ing 11 tons. 


(Inset) Nickel cast iron bottom trough for 
filter 10’ 02” long x 4’ 6” wide x 3’ 11}” 
deep, weighing 9 tons. 
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LITY CASTI 
30 TONS 











FOUNDRY & ENGINEERING CO. LTD. 


ESTABLISHED 1841 








LUGSDALE ROAD - WIDNES - LANCS 


PHONE: WIDNES 2251/4 & 2889 — GRAMS: “FOUNDRY - WIDNES” 
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on the CO, by-pass 


maintenance. 
HUMIDITY CONTROL, ETC. 


+ Oa . 
\aana ae 
\ Seen em == “ 


AIR CONDITIONING * 


Company Ltd. 


and driers 
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FILTRATION ° 








* VENTILATING ° 


The choice of Mancuna Dustex D.450 MK 111 B Filters for 


Bradwell Nuclear Power Station rests on the high degree of 


efficiency and 100% availability without any 
Parsons & Co. Ltd., a member of the Nuclear Power Plant 


This equipment is being supplied under contract to C. A. 
Denton, Manchester. Telephone: Denton 3965 (5 lines) 
59 Victoria Road, Surbiton, Surrey. Telephone Elmbridge 9793 


mancuna engineering limited 


HEATING 





(mancuna 





CRANKPIN TURNING MACHINES | 


for precise and economical machining of large crankshafts 








a 





ae 
: 
is 








ale Agents United Kingdom and Eire:-- BURTON, GRIFFITHS & CO, LTD, BIRMINGHAM | 
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Tomorrow’s problems were solved yesterday 


The problem of producing man-made 
satellites to circle the earth has been solved 
only by past research into gravitation 
and rocket propulsion. 

Similarly the new filters demanded by new 
industrial developments are immediately 
made available by Vokes only because 
of their tremendous background of know- 


55 ‘Absolute’ 
Air Fitter 


VOKES LIMITED - 

LONDON OFFICE: 

Vokes (Canada) Ltd., Toronto - 
PIONEERS OF SCIENTIFIC FILTRATION 


123 VICTORIA STREET, 
Vokes Australia Pty. Ltd., Sydney - Represented throughout the World 


ledge and experience. Vokes filters for 
cabin pressurising systems in high flying 
aircraft may pave the way for filters for 
space ships ... for in this as in so many 
applications, the problems of tomorrow are 
solved by foresight and by the inherently 
sound filtration principles developed during 


the years gone by. 


GUILDFORD - SURREY 
WESTMINSTER, S.W.1 


V260 
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THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 
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WELDING 


Titani 





A considerable fund of knowledge and 
experience is accumulating on methods of 
welding titanium and its alloys. Argon arc, 
spot, flash or pressure welding can all be 
adapted to cater for the chemical and 
metallurgical properties of the metal. 

The necessary exclusion of oxygen or 
nitrogen during fusion welding can be achieved 
either by suitable jigs or by welding inside an 
argon-filled chamber. Resistance welding 
involves heating for a much shorter time and 
inert-gas protection is not normally necessary. 
Pressure welding can be carried out at 
temperatures where contamination is not 
serious, though flash welding benefits from the 
use of an argon shroud. 

I.C.I. Metals Division supplies titanium and 
a range of titanium alloys in all normal wrought 
forms — sheet, strip, bar, rod, tube, wire, plate, billet 
and forging stock. A new material is thus placed at 
the service of the designer and the engineer. 


Now IS THE TIME To THInx Titanium 


(ict 


Og IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 


T.M.16 
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Awkward heavy loads 
guickly 4 sately lifted/ 


This illustration of a power hammer being lifted, shows the 
ease with which the Mann Egerton type C Gantry Hoist 
can handle cumbersome machine parts. 


Open construction and easy portability; substantial gusset 
plates and sturdy construction throughout, give a versatility 
and strength for the countless lifting jobs in every busy engin- 
eering workshop. Four steel castors are fitted and drop 
brackets steady the gantry under load. 

Hoist can be used with chains in either side or centre lift 
positions. The easily operated bollard is of the self-sustain- 
ing type. 

Lighter models also available. 


= 


PORTABLE GANTRY 
HOIST 


APPROXIMATE DIMENSIONS. Overall height 9ft. 4ins. Width between uprights 10ft. For further particulars please write to: 


Clearance under centre 8ft. 4ins. Width between hooks 8ft. 4ins. Maximum centre lift 
7ft. dins. Capacity : Side lift load 60 cwt., Centre lift load 30 cwt. 


ENGINEERING EQUIPMENT BY Mann Ecerton 





CROMER ROAD WORKS, NORWICH. PHONE 47272 & CO LTD 








PNEUTOMATION 


Ragutered Vrede Mark 


At Messrs. Royal Enfield 
Pneutomation is providing 
automatic control for machine tools 
as can be seen on this Herbert 
Vertical Drilling Machine. 
Pneutomation is the power 

to step up production 

without increased costs. 


PNEUMATIC CONTROL GEAR 


entirely non-corrodible 


VICTORY WORKS BIRMINGHAM POAD 


“LANG PNEUMATIC LTD 


WOLVERHAMPTON 
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CONTACT [GOXEIIDAWIKES 


LIMITED 





BIRMINGHAM MANCHESTER SHEFFIELD LONDON 


Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 6 London N.W.10 


Tel: Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 44291 Tel: Elgar 5811 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry ete. 


METAL INDUSTRIES 














By Courtes esy 0 + hess — —— REGION). We show below ” 
MES ed ema FOR ‘PERMANENT 
; yf - ‘ he TF he 

—— Pao Veet FASTENING 


‘PALNUT’ Safety 


(Regd. Trade Mark) 


Lock Washers 


The safe economical locking device indis- 
pensable for all equipment subject to vibration. 
@ Functions on short bolt lengths, dispenses 
with drilling for split pins, cannot distort 
bolt thread. 
@ Available in all sizes from 6BA to 2in. 
Whitworth in Plain steel, Cadmium and 
Hot Dip Galvanised finishes. 





‘PALNUT’ IN SERVICE co 





3 Spins on— 
MAY WE QUOTE TO YOUR SPECIFICATION? 
For further details apply Stays locked 


THE PALNUT COMPANY LIMITED 


PALNUT WORKS, 28, ELDER ROW, BRIGHTON 1 _ Tel: BRIGHTON 23816 














The CROFTSHAW | 
Welding Bench 


@ Essential for the Pi ipe 
fitter p 
* oe ~~ up for easy tra 

g. “ 
= iest. construction 

thre ae 


oy 30% 
@ PRICE £24 


CROFT SHAW cncncses iTD 


ORDNANCE ROAD, ENFIELD wae 
MIDDX. Telephone: Waltham Cross 4709 
Site welding and erection pore Pain 
all forms of contract work undertaken. 

















The Telcomatic Knurled — 
Engineers Stud is an entirely 
new development in the 
manufacture of studs. 
Patents are pending. It has 
led to a saving of one third 
of engineers stud costs. 

Write to our Information 
Department for full details, 
samples and estimates. 


MANUFACTURERS OF Studding, 
Studs, Allthreads, Tie Rods, 
Rolled Thread Screws, Cut 
Thread Screws, B.A. Turned 
Nuts, Whitworth and B.S.F. 
Screws and Nuts. 






TELCO LID 


3 Newman Street, London, W.1 
Telephone: MUSeum 5701-4 
41-42 Ellis Street, Birmingham 1 
Telephone: Midlands 7421-3 










IRONSIDES 










IRONSIDES LUBRICANTS LID 


DAW BANK: STOCKPORT 










THE ENGINEER April 11, 1958 


2 LEX BILITY 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 


EURO 5 
FOIMEGP S, & 


Metalfiex high grade 
flexible all-metal 
corrugated type 
tubing ideal for 
applications involving 
constant regular 
movement under 
pressure. 


Available in bronze 
for steam and 

water, recommended 
for Platen, Tyre 

and Laundry Presses, 
and in steel for 





searching oils, 
superheated steam 
and similar work. 





DERBY WORKS ~* VALE ROAD <: LONDON, N.4 


Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE LONDON 












TUBING COMPANY L7p.. 
Makers of Reliable Flexible Metallic Components for over half a_ century 
































A springless seal A hydraulic and 


used as a wiper pneumatic seal used 


chiefly on recipro- 





PIONEER OILSEALS 
0-RINGS AND HYDRAULIC PACKINGS “lye 


reciprocating 
shafts. 


cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 














TYPE 11 P 5 TYPE 11 P/B g TYPE 23 P : TYPE 12 P ; TYPE 13 P 
The standard As type II P An external Similar to type 
rotary shaft seal. g but with the 2 seal used when k A rotary shaft g 12P but with- 
Gives perfect sealing casing covered fitting conditions seal used to out a spring on 
at high speeds and g with rubber. s prevent the & separate two 8 the second lip 
for long periods, r Interchangeable r use of If P i different which serves 
with minimum with ay or II P/B seals. fluids. as a dust excluder. 
frictional loss. i case seals. i | i z 38 
§ x - 
TYPE 31 P - TYPE 7 P 
¥ 


Every fluid sealing application comes within the 
Pioneer range. Write NOW for the 

PIONEER OILSEAL LITERATURE. 

The PIONEER man is trained to solve your 


NU-LIP RINGS O-RINGS 

A compact automatic 
seal for reciprocating 
and static applications 
over a wide range of § 
temperatures and 
pressures. All British . 
Standard sizes in stock. : 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 

low and medium 

! pressure non-static 
applications. 





sealing problems on the spot. Call him in now. 


PIONEER OILSEALING & MOULDING CO.LTD. 





A DIVISION OF J. H. FENNER & CO. LTD. 
Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 47] (8 lines). 














THE 


Your Specification... 
SHEEPBRIDGE Fabrication... 
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Satisfaction ! 


Fabrications of all types in 


fabrications to your own 
drawings and specification. 
Whatever your needs 

you'll find that Sheepbridge 

can handle the job. 

Here are the full machine shop 
facilities you may need... 

Here are the latest skilled burning 
and welding techniques . . . And 
here are the efficient service and 
attention to detail that will 
ensure a good fabrication to 
your satisfaction. Next time, 


| 
STE, scteninesensitessenatisichatienis 


see Sheepbridge to make sure 
you get the best. 


®@ Machine tool frames 

@ Welded vessels 

@ Electric motor carcasses 

®@ Repetition replacements 
for steel castings 








Sheepbridge Equipment Limited * Chesterfield * England 


One of the Sheepbridge Engineering Group 
Telephone: Chesterfield 5471 Telegrams: Sheepbridge Chesterfield 


medium and heavy steel plates. . . 








STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 





Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 

SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


nd 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS,’ POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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| ELT RIS 
BALL & ROLLER 
BEARINGS 


IN MORE TP TYPES 






G @ 


BRITAIN’S LARGEST STOCKS 


Consistin a HOFFMANN, R. & M., S.K.F., F.8.C., 
POLLAR yee TORRINGTON, HYATT, 
M.R.C., N.D., FAFNIR, FAG., STEYR, G.M., 
S.R.0., A.K.F., ONA. NGIUSTINA, ‘¥Tc. ec. 


SUPPLIERS TO AIR MINISTRY, MINISTRY OF 
SUPPLY, ADMIRALTY, 


NA +s COAL 
BOARD, PUBLIC UTILITY UND TAKINGS, 
OVERSEAS GOVERNMENTS, ETC. ETC, 


Ex to all of the World 
Pe Write for New Stock List. 


CLAUDE RYE BEARINGS 


895-921 FULHAM ROAD, LONDON, 5.W.6 
PEMOWN 6174 (EMT. 14) TECEM 2-345) 


ALLOTT BROS., 
and 
LEIGH LTD. 











ICKLES FORGE, 
ROTHERHAM 


Telegrams: 
CHIMNEYS, ROTHERHAM 


Telephone: 
ROTHERHAM 4115-6 











AXIAL FLOW 


12° dia. to 
15 ft. dia, 
MOVE AIR AT LOWEST COST 
@ High Efficiency Aerofoll Biades. 
@ Guaranteed Output. 
@ Competitive Prices. 

Send your enquiries NOW! 


FREER FANS LTD. 


FLEET MILL FLEET HANTS Phone 148! 




































SHEET META 
WORK 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
rene ce 





Dicey METAL SHAPES LT 
2 BELSHAM ST.,.ONDON.E.Y 
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PRESS BRAKES & as oo. 
Press Brake Tools | 777 mee. ated a4 2a 


Oa " >: : 
illustration shows a ‘‘ Bronx ”’ sil, i V BEL I 
, Oe 


40 ton Press Brake engaged 
upon the manufacture of ; 
lighting reflectors, at the in ~~ ; See 
works of Messrs. lonlite, Ltd., Ye . f 
89, Scrubs Lane, London, : ee Fh ECONOMY: 
N.W.10. For forming sections \ . An Keay ¢ 

in all metals, in all thicknesses, 4 “a! it 

up to 20ft. wide—Bronx 
Press Brakes are faster and 
more versatile than folding 
machines and can be tooled 
for punching, shearing and 
notching. Rangeof sizes from 
20 to 1,000 tons pressure. 




























































































& No matter what 
make of Press Brake you 
use, our FREE TOOL 
SERVICE is at your dis- 
posal. Please send for our 


explanatory leaflet. Large ADJUSTABLE VEE BELTING 


stocks of tools are held for 
immediate despatch. Ask for literature to see how 


OPTIMAT CUTS BELTING COSTS 

Supplied in nine sections, including A, B,C, D & M 
sections. In coils from 170 to 220 feet. Shorter 
lengths supplied. 

Have a belt made to your requirements and prove its 
efficiency for yourself. 














Obtainable from your usual merchant. In case of difficulty write to 


F. TAYLOR & SONS (M/c) LIMITED 
BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 BARR HILL WORKS, BOLTON RD., wot 6, Fry Tel.: PEN. 1341/3 


LONDON & S. OF ENGLAND AGENTS: W. E. Norton (Machine Tools) Limited teal , en ee 
Grosvenor Gardens House, Grosvenor Gardens, London, S.W.i. TATe Gallery 0633/4. Distributors’ enquiries invited. 





Modern fully-equipped shops, backed by a staff of experienced Technicians and 

Engineers, enable Fawcett-Finney Ltd. to handle any welding or fabrication problem. 

Pressure Vessels, Heat Exchangers, Chemical Plant, Ships Hatches, Workshop 
Furniture, Control Cabinets, etc.—all made to customers design and require- 


ments. We shall be pleased to advise you on your particular problem. 


FAWCETT-FINNEY LITD., 


SS Si SER ee BIRMINGHAM 1 
Telephone : MiDiand 3795/6/7 Cables : Finhyd Birmingham 1 


ssociation with FAWCETT PRESTON & CO. LTD., BROMBOROUGH, 
CHESHIRE, and FINNEY PRESSES LTD., BIRMINGHAM 1 


4 


= 


FF/139. 
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You are invited to visit 


RN ae 


< STAND No. 511 at the 


| : I. E. & A. Exhibition 
Olympia April 16-25 





and inspect the Sunvic data logging equipment which will 
be on show together with a working graphic panel 
demonstrating many other items of process instrumentation 


produced by 


SUNVIC CONTROLS LTD 
P.0. BOX 1, HARLOW, ESSEX. Telephone: Harlow 25271 





Not onby instucments but complete intticmentation 


for integrated monitoring, control and data handling of nuclear reactors and industrial processes. 





An A.E.1. Company 








Pgr Jollsain-|iycliffe C 


aie instantly obtainable with the 


SPECIALIST FOUNDRY | om HARTRIDGE 


for 
BLACKHEART MALLEABLE IRON treatment 


and 






Diesel Pumpand Injector 
troubles are cured by 


rte % es . Service Equipment. 


for 









Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
an oe Cement, Brick, Pipe and Tile Works 
i Heat Treatment Plants 
me together with many others 








THE 
“ MAJESTIC” 





CASTINGS SUPPLIED AS CAST ss Loe 
or eret wor amous universal type power test 
OR FULLY MACHINED tater — for on phasing, and servicing 
.* uel pumps up to 8 cylinder capacity. 






The new HARTRIDGE “JUNIOR” DIESEL 
FUEL PUMP segs 

For Distributor and ‘ A’, *B’ Diesel 

Fuel Pumps as used on: ‘acsrin”s | BEDFORD 

DAVID BROWN ~*~ FOR * FERGUSON 

MORRIS ° PERKINS “ROV. ER * STANDARD 


Manufacturers of ‘*PULMAC’ Pulverising Mills 
for Fine Grinding 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 








Telephone ABBEY 7279 


LESLIE HARTRIDGE LTD 


VICTORIA STREET >N 















(x Oe 2, *e*e @ ee 
. me o eee CeCe eee eee ee * 2 © os °" + seatetanet a*e"e’e*a'e'e ‘e*o*e’e' eee 
e's e'e'e'e's oneectetatetatetatetetetetete weeetatetetatete oresele #0 2.0.8 eoneseceeeeeeeae 








‘Sno The Aristocrat of Diesel Service Equipment 
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One-third of Britains SHEET STEEL 


Molten iron being charged into an open 
hearth furnace at Abbey Works 





ENQUIRIES 


to The Sales Manager : 
Sheet and Plate— 

Abbey Works, Port Talbot, 
Glamorgan. 

Electrical Sheet— 

Orb Works, Newport, 
Monmouthshire. 
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is made by 


a ~ 


THE STRSes60M PANY 
OF WAALS 





The slabbing mill motor room at Abbey Works ; 
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GEARED MOTOR UNITS 


FROM STOCK 


Since 1862 S. E. Opperman 
Ltd., have gained unique 
practical experience in the 
manufacture of a wide 
range of Geared Motor 
Units covering a vast field 
of uses and applications. 
First class design, top 
grade materials and fine 
workmanship have contin- 
uously been employed, 
giving high efficiency, 
smooth and cool running 
and long life. Geared 
Motor Units are available 
from stock fitted with elec- 
tric motors made to the 
latest specification by 
Britain’s leading motor 
manufacturers. 


S. E. OPPERMAN LTD. 


BOREHAM WOOD, HERTS. Tel. ELSTREE 2021 








BANDSAW 


1,000,000 (FEET) IN STOCK 


HIGH-CLASS 
METAL-CUTTING 
BANDSAW 


ALL COMMERCIAL WIDTHS AND PITCHES 
GEORGE H. ALEXANDER MACHINERY LIMITED 


82-84 COLESHILL STREET, BIRMINGHAM, 4 
"Phone: Aston Cross 3264 (7 lines) *Grams: Viking, Birmingham 














PERFORATED METALS 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


PECIALISTS IN ROTARY 
SEREENS, ELEVATORS, 


cee 





SPONGE RUBBER 


— Drum Seals 

— Motor Mounting Cushions 

— T.V. Tube Dust Seals 

— Door and Cover Seals 

— Quality and hardness to 
requirements 


The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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A; 


There’s a 










and any other 


V-belt 





LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


eS 


TEXROPE. 


Grommet VY.Belits 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES SHIPLEY YORKSHIRE 
MANUFACTURED "Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 














GREENWICH INSULATION 


COMPANY LIMITED 
INSULATION © CONTRACTORS 


LAGGING OF BOILERS, PIPEWORK, PRESSURE VESSELS, > 
HEAT EXCHANGERS, REFRIGERATORS. 
SLAB INSULATION, CLADDING OF BOILERS, 
_ECONOMISERS 4 AND FU JRNACES OF-ALL TYPES. . 


HARTS WHARF, NORMAN ROAD, GREENWICH, LONDON, S.E.10. 
PH ONE BREE NW: M2 488 5 wk 8 
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GEARED MOTOR UNITS 


FROM STOCK 


Since 1862 S. E. Opperman 
Ltd., have gained unique 
practical experience in the 
manufacture of a wide 
range of Geared Motor 
Units covering a vast field 
of uses and applications. 
First class design, top 
grade materials and fine 
workmanship have contin- 
uously been employed, 
giving high efficiency, 
smooth and cool running 
and long life. Geared - 
Motor Units are available 
from stock fitted with elec- 
tric motors made to the 











latest specification by 
Britain’s leading motor 
manufacturers. 


S. E. OPPERMAN LTD. 


BOREHAM WOOD, HERTS. Tel. ELSTREE 2021 








BANDSAW 


1,000,000 (FEET) IN STOCK 


HIGH-CLASS 
METAL-CUTTING 
BANDSAW 


ALL COMMERCIAL WIDTHS AND PITCHES 





GEORGE H. ALEXANDER MACHINERY LIMITED 
82-84 COLESHILL STREET, BIRMINGHAM, 4 


*Phone: Aston Cross 3264 (7 lines) "Grams: Viking, Birmingham 


| PERFORATED METALS 


For all Purposes 
MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


PECIALISTS IN ROTARY 
ees. ELEVATORS, 










































SPONGE RUBBER 


— Drum Seals 

— Motor Mounting Cushions 

— T.V. Tube Dust Seals 

— Door and Cover Seals 

— Quality and hardness to 
requirements 


The HUNTINGDON RUBBER Co, Lro. 





SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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—e" fig Difference 


and any other 


V-belt 









between this 


Bee eae 


LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 


= 
3 a0 eeees oo eee 


TEXROPE 


Grommet Y.Belits 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 
wisonerany WIGGLESWOR TH ae oe ea 
MANUFACTURED 
AND SOLD ONLY BY 


"Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 








CREENWICH INSULATION 


COMPANY LIMITED 
INSULATION ~ CONTRACTORS 








LAGGING OF BOILERS, PIPEWORK, PRESSURE VESSELS, 
| HEAT EXCHANGERS, REFRIGERATORS. 
SLAB INSULATION. CLADDING OF BOILERS, 
_ECONOMISERS 4 AND FURNACES OF ALL TYPES. 


HARTS WHARF, NORMAN ROAD, GREENWICH, LONDON, S.E.10. 
P’H ON E SREEN WG 2 48 5 1 ~d-3 
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OSCILLOGRAPH 


MINGOGRAPH y 3 0) B 











































































































A revolution in Oscillographs 


The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 
advance in the field of scientific and 


industrial measuring instruments. 


SIEREX LIMITED 


241 Tottenham Court Road, London, W.1. 
Telephone No. Langham 2464 





4 M F LLION 7.1 8 Bo) by "THRBE 30° DIAMETER 


OVERFLOWING 
—_ BOREHOLES 


ANA =a 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 

It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


ao 


Cc. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone : WATerloo 7044 


Branches: 93/4 BROAD STREET, BIRMINGHAM I5 Telephone: Midland 1762 


A R I E- 8 IA N W F LL & BARDON CHAMBERS, KING ST., LEEDS | Telephone: Leeds 23550 
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Half gas circulator casing cast in steel and 
machined for C. A. Parsons & Co. Ltd. for Nuclear 
Power Station, Calder Hall. Weight as cast 35 tons. 
Sectional thickness max 7” min 14". Reproduced 
by permission of C. A. Parsons & Co. Ltd. 


Steel castings are performing a number of important 
functions in the production of Nuclear Power, not 
least being the gas circulator casings cast for 

C. A. Parsons & Co. Ltd. reactors. 


They form an integral part of the atomic pile, 
circulating as they do the carbon dioxide coolant 
through the reactor. Their dimensional accuracy and 
tolerances must be of a far higher standard 

than is usual in normal engineering practice. 


The exacting nature of the service conditions also 
demands the most meticulous inspection, including 
radiographic examination and magnetic crack detection. 


It is because of this need for flawless castings that 
Lloyds, with their unsurpassed facilities for scrupulous 
control at every stage of production and inspection, are 
called upon to cast and machine these vital components. 


TYPICAL LLOYDS STEEL SPECIFICATION 
used for general engineering requirements. 

Grade M. B.S 592, Grade B 0.30%, carbon, 
Annealed, Yield Stress 16/19 t.s.i., Ult. Stress 
32/37 t.s.i.; Elongation 30/20%; R.O.A. 40/25 


LLOYDS 


Britain’s best equipped steel Foundry 


F. H. LLOYD & CO. LTD., P. O. BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 
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Yet another Industry 
turns to LINATEX 







The textile factory of William Hollins & 


Company Ltd., were faced with a problem. 






How to handle, efficiently, the chemical fluids 






used in the industry, without high mainten- 






ance costs ? William Hollins consulted Linatex 






engineers. The result: A complete system 






comprising Linatex pumps and valves, Linatex- 






lined pipes, Flexatex hoses, Linatex lined steel 






and conerete tanks.—(The equipment has 






given trouble-free service for ten years!) 






Complete installations of capital equipment are 






a speciality with Linatex, and industrial con- 






cerns throughout the world use Linatex to 






solve corrosion and abrasion problems. Why 






not contact our Resident Engineer in your 






area to help solve yours ? 


AIE 


ie WILKINSON RUBBER LINATEX LTD - CAMBERLEY - SURREY Tel: Camberley 1595 Factories and Distributors throughout the World, 


fb Backed by fifty years of technical 
experience and “know-how”, 
Spiral Tube Engine Coolers are 


soundly engineered and robustly 


FROM constructed for long, trouble- 

free service, and are renowned for 
START TO FINISH their high efficiency and great 
resistance to vibration. They have 
a wide range of applications and 
are in world-wide service on all 

the principal railways throughout 
the world. Coolers are also 
manufactured for use in connection 
with generators, alternators, etc. 












ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 


won ; 

















% Consult our Technical Advisory Service 


epee, 


= SPIRAL TUBE 


Lngine Coolers 








Spiral Tube Coolers 
fitted to diesel engine 

iven Compressor 
Set. Water jacket 


cooling on the engine, R. A. Lister & Com- 
pany Limited. Inter cooling, compressed E SPI RAL TW BE x COM PON ENTS co, LTD 
air and cylinder jacket cooling of the Com- 


pressor Set, Hamworthy Engineering # OSMASTON PARK ROAD, DERBY TEL : DERBY 48761 (3 lines) 








London Works : Honeypot Lane, Stanmore, Middlesex. TEL: Edgware 4568/9 
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O Years’ Experience 


“GRANBY "’ Type Mine Car, single discharge 
























































27 cu. ft. * RUGGA”’ Side Tipping Wagon 


‘ : LIGHT RAILWAY MATERIALS) 


ROBERT HUDSON LTD., RALETRUX HOUSE, MEADOW LANE, LEEDS, I! Telephone: Leeds 20004 
LONDON OFFICE: Locomotive House, 30/34, Buckingham Gate, S.W.! Telephone : ABBEY 7127. Telegrams : Raletrux Sowest 
WORKS AT LEEDS, BENONI (Nr. JOHANNESBURG), DURBAN AND CALCUTTA. 
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MODERN ELECTROFILTERS IDENTICAL WITH 


ARE INSTALLED AT— 
Margam for No. 4 blast furnace 
Pretoria for S.A. Iron & Steel Corpn. Ltd. 


ARE BEING INSTALLED AT— 


Burnpur for 3 & 4 blast furnaces 


ARE TO BE INSTALLED AT— 


Margam for No. 5 blast furnace 


LODGE-COTTRELL LIMITED 


BIRMINGHAM 3 


OVERSEAS AGENTS 
Continental Europe: 


Léon Bailly, Ingénieur Conseil, Avenue des Sorbiers, 


Anseremme-Dinant, Belgium. 














GEORGE ST PARADE 


TEL: CENTRAL 7714 


South Africa: 


Branch Office 76, Magor House, 
74, Fox Street, Johannesburg. 


THIS 





Australasia: 


F. S. Wright, 465, Collins Street, 
Melbourne, Australia, 








Reduce your costs with 


et lo re Ti | 


GOODYEAR 


Barnett sia sities al 


“CEN 





AIR HOSE 


Whatever your air hose job, you can reduce 
your costs by using Goodyear Long Length 
Hose. It’s your most economical buy— 


BECAUSE 
it can be cut to any length up to 500 ft., so 
eliminating hose wastage. 


BECAUSE 

it needs fewer couplings. Cuts not only the 
initial expense of couplings but also cost of 
maintaining them. 


Specify 


BECAUSE 
it lasts longer. Goodyear Long Length Hose 
has a non-porous tube and abrasion-resistant 
cover built of high grade compounds for 
maximum wear. 


Light in weight and of balanced construction, 
Goodyear Long Length Air Hose is easy to 
handle and resists kinking. There are two 
types of this hose—Style A and Style B, both 
available with smooth or corrugated covers. 








et oe B00 OH8 CHbe *z 


Tawmuen ay 


NS 
wk y7 YA 


Pe eS ee +e 






STYLE A for service where oil mist may be 
present in the line, and where operating 
pressures up to 325 lbs. per sq. in. are used. 





STYLE B for general, light and medium 
pneumatic tool service and working pres- 
sures up to 210 lbs. per sq. in. 









Full details of both types can be obtained 
from Industrial Rubber Products Dept., 
Goodyear, Wolverhampton. We will also 
be pleased to advise on any air hose 
problem you have. 







GOODFYEAR INDUSTRIAL RUBBER PRODUCTS 


HOSE - V-BELTS - CONVEYOR BELTING - TRANSMISSION BELTING - FENDERS 
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POWERS OF RIVER BOARDS 

Under the Rivers (Prevention of Pollution) Act, 1951, 
River Boards, before using certain powers conferred upon 
them to prosecute those who pollute rivers, must obtain 
the consent of the Minister of Housing and Local Govern- 
ment. That requirement, intended to run only for seven 
years, was written into the Act because the Rivers Pollu- 
tion Prevention Sub-committee of the Central Advisory 
Water Committee, studying the matter in 1949, feared 
that River Boards might start proceedings which, however 
desirable in preventing pollution, might clash with the 
over-riding national interest at that time in the rebuilding 
and expansion of industries. For the capital available for 
reconstruction was limited and it was feared that pressure 
from River Boards, only recently set up at that time and 
therefore inexperienced, might divert more capital than 
could reasonably be afforded towards the construction 
and expansion of sewage and effluent treatment works. 
Now, the seven years being almost up, the Trade Effluents 
Sub-Committee of the Central Advisory Water Committee 
has advised the Minister that there should be an extension 
from 1958 to 1961 of the period during which River Boards 
must gain the Minister’s consent before taking action. 
The sub-committee gives as its reasons for reaching that 
conclusion that “ we do not feel that we ought altogether 
to disregard the fears of those who are concerned lest 
they be caught between the difficulties of capital restriction 
on the one side and possible prosecution on the other ” 
and that “ a little extra time should be given to industry 
to pursue their research on effluent treatment and to 
River Boards to push ahead with the preparation of 
by-laws ...... sy 

We confess we find the sub-committee’s advice pusil- 
lanimous. It merely puts off for another three years the 
day when a decision will have to be reached as to whether 
the Boards are really to become responsible for the 
conditions in their rivers or are to remain for ever ham- 
pered by the possibility of Ministerial veto upon the use of 
their powers. For it is to be noted that the arguments 
used by the sub-committee in justification of its advice 
are likely to prove peculiarly irritating to Boards which 
are no longer inexperienced. There never will be, nor 
could be, a time when there will not be conflicting opinions 
as to whether capital can be “afforded” for effluent 
treatment plant ; there never will be a time when researches 
into effluent treatment will have been wholly completed ; 
and it is certainly very doubtful whether River Boards 
ever will be able to draw up by-laws along the lines con- 
ceived by the 1949 “‘ Hobday ” Committee owing to the 
difficulty of devising a suitable general test for toxicity. 
Thus, if these are the grounds on which the Boards are to 
be deprived for a further three years of the rights to use 
their powers without the need for ministerial consent 
exactly the same arguments can be used into the indefinite 


future to deny them those powers for ever! It seems 
plain to us, now that many River Boards are over ten 
years old and no longer inexperienced, that either they 
should be trusted to act temperately and moderately and 
thus be assigned the full powers which Parliament wished 
them to have, or that it should be accepted that the Minister 
should indefinitely have over-riding powers. Of these 
two courses, it also seems to us that the former is much 
the more desirable. For, at least in the opinions of those 
to whom it is a matter of great interest that the rivers of 
this country should become less rather than more polluted, 
the effect of the ban upon River Boards taking independent 
action has been bad. Under the present set-up, which the 
sub-committee wishes to continue, it is a troublesome and 
time-consuming matter to prepare a case, not for sub- 
mission to a court of law, but to the Minister ; and there 
is no certainty, even if the case is a “ cast-iron” one in 
law, that the Minister will not withhold his consent. Thus, 
a Board is unable to exert effective and immediate pressure 
upon an offender polluting the river and more particularly 
it is denied any effective ability to deal immediately with 
occasional and careless offenders. Knowing how trouble- 
some it is to get the Minister’s consent, Boards are likely 
to continue to accept any evasive promise of action that 
may alleviate pollution rather than stand out to get 
something really firm. The consequence is that those 
whose interests are likely to be damaged by pollution lack 
faith in the powers of the Boards to protect them. 

Industry has reason to dislike the Anglers’ Co-operative 
Association, some of whose actions seem to the firms and 
authorities attacked to have been'unnecessarily aggressive. 
But the fact that that body was created and has been 
supported indicates, so it seems to us, a growing public 
awareness that there is, in general, no need to pour 
insufficiently treated effluents into rivers and estuaries and 
that treatment is difficult or unduly costly only for a 
limited number of industries. There is a growing aware- 
ness, too—amongst enlightened firms and organisations 
as well as more generally amongst the public—that 
anyone damaging a river should be liable to be called 
upon to pay for the damage and to prevent any recurrence, 
just as anyone damaging another’s property should pay 
for the damage. That is, indeed, we imagine, the funda- 
mental basis of the Common Law affecting rivers to which 
the Anglers’ Co-operative Association has been successfully 
appealing. The sub-committee is to make a study of the 
operation of Common Law as it affects river pollution, 
perhaps with the idea of appealing to Parliament to have 
it altered. But, in our view, it would be much more to 
the point to give to the River Boards the powers that 
Parliament intended them to have! For then there 
would be the less reason for those affected by pollution to 
appeal to Common Law. Nor do we believe that the 
Boards would use their powers as unsympathetically to 
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industry and to local authorities as the users of appeals 
to Common Law sometimes do now. Indeed, we suspect 
the nation would benefit (industry no less than anglers !) 
were the River Boards to begin appreciably to reduce 
pollution by persuasion rather than by force, as they 
could were they able at need to call upon the force of 
law to compel the co-operation of the intransigent. 
For were the economics of water pollution studied as 
fully as the economics of air pollution, it might well be 
found not only desirable as an amenity that rivers should 
be clean but economically worth while as well. Indus- 
trialists who exclaim against the costs of effluent treatment 
might do well to consider that if rivers were not polluted 
supplies of pure water might well be more cheaply 


obtained. 


WHO SHOULD BENEFIT ? 


In almost every issue of this journal we publish one or 
more articles contributed by authors outside this organi- 
sation. We seldom buy the copyright in those articles. 
We pay fees to the authors for the privilege of publishing 
the articles before they are published elsewhere ; and 
because they constitute contributions to technical know- 
ledge we hold it right that the authors, as holders of 
the copyright, should subsequently be free to publish 
again elsewhere should they think so fit. To that end 
we are willing to help by preparing reprints cheaply or 
by the sale of our blocks or of the drawings prepared 
in our drawing office from the originals supplied by the 
authors. We do not in such circumstances demand 
acknowledgment of prior publication of such articles. 
We merely request it as a courtesy. 

But in the matter of payment for articles a custom is 
growing to which we think there are strong and solid 
objections. What happens is this. We accept for publica- 
tion an article sent to us by an author employed by a 
Ministry or by some Government-controlled establish- 
ment. In due course the article is published and sub- 
sequently a cheque is sent to the author. A day or two 
later the cheque is returned to us requesting us to make it 
payable to the Ministry or to the establishment, crossed 
a/c H.M. Paymaster General. The idea is obvious enough. 
The author of the article did the work upon which it was 
based, and its writing up, in the ordinary course of his 
employment. In consequence it is felt that he ought not to 
benefit. We have no desire to “ lay down the law ” as to 
whether that attitude is right or wrong. It is a matter for 
each establishment to settle for itself. What we do ask 
is whether it is right for the establishment in such circum- 
stances to ask that the fee should be transferred to it ? 
At a first glance it appears reasonable enough. For it 
seems that the employer is receiving payment for work 
his servant has done in the ordinary course of his employ- 
ment. But here, surely, a distinction should be drawn 
between an ordinary employer and a Government estab- 
lishment. For a Government establishment is set up to 
serve the public, at the public expense. If it is part of 
its duty to conduct researches and to collect new know- 
ledge it is also its manifest duty to see that new advances 
in knowledge thus acquired are made public, as quickly, 
cheaply and effectively as possible—unless, of course, 
national security is involved. Broadly there are three 
methods by which the establishment can perform this 
duty. It can get an article printed in the technical press ; 
it can get a paper accepted for presentation before an 
Institution ; or it can get H.M. Stationery Office to print 
the material. Of these methods the last is likely to be the 
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most expensive since H.M. Stationery Office cannot 
hold it at all likely that it can meet its costs upon the 
publication of a document of limited specialist technical 
appeal. Moreover the publication of technical material 
is of such high importance to the prosperity of the nation 
that the charge made for such a document ought to be 
as low as it can be made. Yet, as a last resort, this is the 
mode of publication that a Government establishment 
must try to adopt if it is to carry out its manifest duty to 
publish. In these circumstances the special privilege, 
if any, accorded to a technical journal which agrees to 
accept an article for exclusive prior publication seems 
to us more than balanced by the benefit of costless publi- 
cation conferred upon the establishment and the nation. 
The journal concerned is, in fact, serving an essential 
purpose of the establishment and helping it to perform 
its national function. 

Two arguments are sometimes used to justify the claim 
of an establishment toreceive the fee. The first is that asthe 
journal is published commercially it ought to pay someone 
for the article. This is clearly irrelevant to the point at 
issue, which relates to the plain duty of the establishment 
to get the material published somewhere. It is also 
irrelevant because the journal concerned has no objection to 
paying a fee to an author for the work he has done in writ- 
ing up the material. Furthermore it is inconsistent with 
Government practice in other fields where advice, informa- 
tion and instruction are given to commercial firms, without 
charge, in the national interest of, forexample, encouraging 
exports. Lastly it is somewhat offensive. For no editor 
is going to consider in relation to a particular technical 
article whether it will be financially profitable or otherwise 
to publish it. We, like other technical journals, publish 
quite a few highly specialised articles with very limited 
readership appeal. It is our duty. For few other bodies 
could afford to do so. The second argument is that 
Crown Copyright is involved. Here there arises a much 
larger and thornier question. We are always happy to 
acknowledge Crown Copyright. But as it seems to us 
to be the manifest duty of a Government establishment 
in the national interest to make technical knowledge as 
cheaply available to the public as it can be made, we 
strongly object to paying for it. Nor, since we, together 
with the rest of the nation, pay taxes to support the 
activities of a Government-controlled establishment do 
we see why the establishment should be paid a second time 
—by us—to do its national duty. This principle of free 
publication in the national interest is fully recognised 
in certain fields to which Crown Copyright is applied e.g. 
to all documents laid before Parliament. In our view it 
should apply in the national interest to all technical 
material too. There is one obvious exception. Ifa journal 
commissions an establishment or someone within it 
to write an article or take a particular photograph, &c., 
work that it cannot be said to be the duty of the 
establishment to undertake, the establishment clearly can 
reasonably require some payment for the special ser- 
vice rendered. But that is a special case with which we 
are not here concerned, 

In conclusion we hasten to acknowledge the diversity 
in practice about this matter in Government-controlled 
establishments. Only a few appear to act in the manner 
described. Some advise us that no payment should be 
made ; some permit us to pay a fee to the authors— 
though, it may be, some private internal arrangement 
of which we have no kmowledge is involved. For our 
part we tend to feel it to be so important that research 
workers and others should be encouraged to undertake 
the often laborious work of writing up their results in a 
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readable and useful form that an embargo should be 
placed upon their acceptance of fees for this work only 
in exceptional circumstances. We have no desire to with- 
hold the fee. We merely do not understand why we should 
be expected to pay it to a Government-controlled estab- 
lishment for doing what is the plain duty of the establish- 
ment to the public as a Department of State. That, it 
seems to us, is to impose a special and objectionable form 
of taxation upon the technical press, in addition tothe taxes 
it already pays in support of other such establishments 
whose work is of no direct interest to it. Lastly it should 
be noted that these arguments do not apply to the work 
of industrial research associations. For there is no duty 
laid upon those bodies to publish their discoveries in the 
national interest. Their primary duty is to the industries 
they serve ; their primary financial support comes from 
those industries. We cannot in those circumstances 
object to the transference of a fee from the author to the 
organisation. 


BRITAIN’S VIRILITY 


If one were to judge by much that has been written 
about this country since the war there is very little hope 
of its economic survival for very much longer! Every 
day one reads or hears complaints, amongst other things, 
that the British workman no longer knows how to work, 
that trade unions resist the introduction of any and every 
labour-saving device, that unofficial strikes occur for any 
reason or even none at all, that the whole system has 
become so rigid that workpeople will not move from one 
firm to another nor from one industry to another, and 
that the inhabitants of this country are really interested 
only in getting something for nothing through the social 
services. No wonder one occasionally encounters, 
abroad, the strange view that Britain is “ finished ”’ as 
an industrial nation and as a great power, intellectually 
and scientifically. For not everyone else in the world 
understands that it is a national pastime for Englishmen, 
even more than for Scotsmen, Welshmen or Irishmen, to 
criticise themselves ; nor do they realise at all fully that 
this self-criticism often pays high dividends. For com- 
petitors are sometimes led to believe from it that we really 
are backward technologically and lacking energy in sales- 
manship. The truth is, we believe, this nation is only 
backward in entering a new market with a first-class pro- 
duct when established markets are already absorbing as 
much as it can produce ! It then adversely criticises itself 
for not entering that market! A few months ago a 
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Canadian Trade Mission came to this country, many of its 
members believing, as so many people across the Atlantic 
do believe, that over here we are falling into “ the sere, the 
yellow leaf.” That Mission went back to Canada so full 
of admiration that to “ capitalise the interest generated in 
that mission ”’ the dollar-sterling trade council in Canada 


527 


is now to be expanded by the addition to it of members of 


the Mission and by the creation of six regional committees 
in Halifax, Montreal, Toronto, Winnipeg, Calgary and 
Vancouver, dedicated to the expansion of British-Canadian 
trade. 

It is only our habit of public self-criticism which makes 
our situation seem desperate to people from other lands. 
Amongst the real facts one may notice that in manufac- 
turing industry production per man employed has risen by 
some 25 per cent since 1948 and average hours actually 
worked per week have risen from 44-9 in 1948 to 45-9 in 
1957. The time lost by strikes we particularly delight to 
exaggerate. In fact, it amounts each year to about one- 
tenth that lost through industrial accidents and one- 
hundredth that lost through sickness. Very few countries 
show smaller figures. As for the supposed rigidity ef our 
economy it is not easy to discover where it lies! For 
example, between 1948 and 1957 employment in electrical 
machinery and scientific instruments increased by one- 
fifth, in machine tool manufacture by two-fifths, and in 
aircraft manufacture and the radio industry by four-fifths. 
By contrast, employment in cotton spinning and weaving 
fell by a seventh and upon farms by about a fifth. Some- 
thing of the order of 2,500,000 changes of job take place 
in manufacturing industry each year, about half of them 
across industry boundaries. As for our products, many 
speak for themselves—the first commercial-scale nuclear 
power stations in the world are now under erection in this 
country, this country has built every one of the turbine- 
powered airliners at present in service in the world, and 
the recent announcements about ZETA revealed how 
rapidly we are capable of developing a scientific concept 
towards the technological end of using nuclear fusion 
as a source of power. But what impressed the Canadians 
at least as much as this country’s products was the manu- 
facturing equipment available to produce them and the 
evidence of the high rate at which manufacturing capacity 
is being expanded. Many years ago—the quotation 
sticks in our heads though we have been unable to verify 
it—a historian wrote of a period some twenty years after 
the end of the Napoleonic wars that this country “ could 
no longer conceal its prosperity.” It is becoming increas- 
ingly difficult, in this age, to conceal any longer from other 
nations the virility and energy of the British people. 





“* EXHIBITION OF INVENTIONS ” 

‘** The tenth annual exhibition of inventions at the Society of Arts 
in the Adelphi was opened on Monday last. It presents, if anything, 
more than the usual interesting features ; and considering the limited 
space afforded by the Society’s rooms for any public exhibition, 
especially one of models or working machines, necessarily occupying 
much floor or rather counter space, it is remarkable how so many 
objects have been arranged in so small a compass, and yet so as to 
allow of free access to each. By a new and judicious arrangement of 
the tables upon which the models etc are displayed, and by appro- 
priating the entrance hall, as well as the staircase and every available 
nook, nearly four hundred articles, inclusive of drawings, have been 
conveniently disposed for examination, reflecting much credit upon 
those to whom the exhibition arrangements have been entrusted. 

“* Taken as a whole, the collection consists strictly of new, or at least 
recent inventions, although in a few cases we notice the introduction 





The Engineer — 100 Bears Ago caprit 9, 1858) 


of contrivances which have already made their début, and upon the 
selfsame stage upon which they now appear. It would doubtless be 
an exceedingly difficult, not to say a very unpleasant task, to criticise, 
with a too rigid scrutiny, the novelty of every model sent to the Society's 
rooms ; and we must confess that had we ourselves a duty to perform 
sO onerous as to make a selection from the things sent in for exhibition, 
we should occasionally be disposed to treat with leniency those who 
presented inventions to us, although we might recognise some 
old acquaintances, especially if arranged not in ordinary garb, but 
in new colours and under new names. At the same time no one will 
deny that the objects of the annual exhibitions ef the Society 
should not be prostituted to the mere purposes of advertising 
inventions, however useful and successful they may be, if they do 
not fall within the category of ‘articles recently invented, 
patented, or registered,’ described in the Society's catalogue as 
constituting the collection.” 
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Silicone Insulation for Traction 
Motors 


London Transport has been doing extensive experiments in the use of silicone 
materials instead of mica-based materials for the insulation of armature windings 
in traction motors and other equipment on Underground rolling stock.. Ten years’ 
experience has yielded encouraging results offering the promise of prolonged 
armature life, improved reliability, cheaper maintenance, and reductions in motor 
weight. Accordingly, it has been decided that a proportion of traction motors on 
new Underground rolling stock should be insulated with silicone materials, for long- 
term comparison with more orthodox insulants. Silicones will also be used for all 
rewinds that may be necessary on ““ Metadyne”’ machines, which are used for 
traction control in certain classes of rolling stock. 


AILURES in traction are usually attribut- 
able to thermal ageing of the insulation 
and to consequent carbonisation and track- 
ing. But silicone materials* have been found 
to be superior to organic insulating 
materials in their chemical structure, in 
their ability to withstand high tempera- 
tures and in their resistance to thermal 
ageing. Moreover, when these silicone 
materials do decompose the products of 
decomposition are not electrically conducting. 
For these reasons development was started 
in 1948 at the central railway overhaul works 
of London Transport to produce a satisfac- 
tory silicone-insulated traction motor. The 
main objects of the work were, first, to 
develop an improved insulation for existing 
and future traction motors and other 
machines, and secondly, to gain experience 
in the production techniques that might be 
needed in using these materials. The traction 
motor chosen for tests with silicone insulating 
materials was the “ LT.100” motor. This 
machine, which was designed in 1938, is 
basically similar to the traction motors being 
designed to-day. and it was chosen because of 
the large number in service. It is a 168 h.p. 
(one-hour rating), 600V, four-pole machine, 
with a wave-wound armature having thirty- 
one slots and five conductors to each slot. 
The armature slot space factor is higher on 
this motor than on any other in service on 
London Transport’s railways, and this fact 
ensured that if silicone insulating materials 
were satisfactory on this type of machine, it 
would be possible to use them on other 
machines where the armature slot space 
factor was lower. 

When the tests were started the only 
silicone compounds suitable for motor insula- 
tion were the silicone resins which could be 
used in place of organic varnishes in combina- 


* A silicone is a silicon-organic compound based on a silicon- 
oxygen structure with hydrocarbon radicals bonded to the silicon 
atoms. For electrical uses the most important forms of silicones 


are the silicone resins and elastomers. 





Fig. 1—An “‘ LT.100 ” traction motor armature insulated with silicone bonded 
glass mica. This armature is shown with the ventilating fan fitted 


tion with woven glass and mica. For this 
reason the method of insulating the first 
motor for test was to substitute woven glass 
tape and silicone varnish for the paper and 
shellac which were used in the existing 
method of insulation. Three of the armature 
conductors were insulated with a half-lapped 
layer of glass mica tape bonded with silicone 
varnish, but to obtain the required armature 
bar dimensions it was only possible to apply 
a butted layer on the remaining two. The 
earth insulation consisted of silicone bonded 
glass mica tape wrapped round all the con- 
ductors, and this was retained by a half-lapped 
layer of white glass tape. At each stage of 
insulation the armature bar was painted with 
silicone varnish and finally it was pressed in 
a hot press to cure the varnish. The use of 
the hot press introduced production diffi- 
culties, which led to the abandoning of this 
method of insulation in favour of further 
tests on the then newly introduced silicone 
elastomers. One armature (Fig. 1), however, 
was insulated in this way and began service 
in November, 1952. In December, 1953, 
it was withdrawn from service because the 
ventilating fan had broken and the oppor- 
tunity was taken to return it to service without 
the fan, so that the running temperature 
would be raised ; this motor is still running 
in this condition and no defect has developed. 

In 1952, semi-cured silicone elastomer 
materials were introduced into this country, 
and between 1953 and 1955 four “* LT.100 ” 
traction motors were insulated with these 
materials in combination with silicone bonded 
glass mica tape. The insulation of these 
armature bars was silicone bonded glass 
mica tape on the individual armature con- 
ductors and an outer layer of semi-cured 
silicone elastomer coated glass tape to act as 
earth insulation. This semi-cured elastomer 
was later cured in an oven to bond the layers 
of tape to form a sheath round the armature 
bar. The armature bar was completed by an 
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outer wrapping of white glass tape, which was 
afterwards varnished with a silicone varnish. 
Two of these machines were also fitted with 
field coils (Fig. 3) insulated with silicone 
bonded flexible mica between the turns of the 
coil, and an outer wrap of semi-cured silicone 
elastomer coated glass tape, covered with a 
layer of white glass tape and finished with a 
coat of silicone varnish. The running tem- 
peratures of these two machines were raised 


Fig. 3—** LT.100 ”’ traction motor field and interpole 
coils with semi-cured silicone elastomer glass tape 


by omitting the ventilating fan and blocking 
the armature core ventilation ducts. 

During manufacture of these armature 
bars it was found that on occasions the sili- 
cone elastomer failed to cure. Silicone elasto- 
mers require very careful temperature control 
during the curing operation, the later stages 
of which must be carried out in the presence 
of oxygen, otherwise the cure will be inhibited. 
It is necessary to use a two-temperature curing 
cycle—first at a lower temperature to initiate 
the cure and then at a higher temperature to 
complete the cure. If too high a temperature 
is used too soon, bubbling and sponging may 
occur. As some of the semi-cured materials 
are also sensitive to contamination by organic 
substances, their use presents production 





2—A “* Metadyne ”’ machine main armature insulated with glass mica 
and semi-cured silicone elastomer materials 
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problems which are difficult to  over- 
come without special equipment. 

Early in 1956, one of the four machines 
which was insulated with a combination of 
glass mica tape and silicone elastomer failed 
with an armature insulation defect. Examina- 
tion of the machine indicated that in spite 
of the severe arcing which had taken place 
at the point of failure, the surrounding insula- 
tion remained in good condition and showed 
no sign of carbonisation under the intense 
heat. Examination of the undamaged arma- 
ture bars showed that the silicone elastomer 
had failed to cure fully, with a result that 
when the armature bar was fitted into the 
armature slot the silicone rubber had been 
reduced in thickness at the bottom corners. 
In addition, there were indentations in the 
silicone rubber under the banding wire, due 
to the localised pressure at these points. It 


0005" WHITE GLASS TAPE IMPREGNATED 
WITH SILICONE VARNISH \ 


0-01 5* FULLY CURED SILICONE ELASTOMER 
COATED GLASS CLOTH 





4 0006" FULLY CURED SILICONE ELASTOMER 
IMPREGNATED GLASS TAPE 


Fig. 4—Slot section of an ‘‘ LT.100 ’’ motor armature 
bar insulated with fully cured silicone elastomer glass 
tapes and slot wrapper 


was considered that the reduction in the thick- 
ness of insulation at certain points, due to the 
plasticity of the incompletely cured silicone 
elastomer, was the cause of the failure, and it 
was decided that the use of semi-cured silicone 
elastomer should be abandoned because of 
the difficulty of ensuring a proper cure under 
production conditions. Development work 
was therefore concentrated on the use of fully 
cured silicone elastomer tapes for the arma- 
ture bar insulation. However, the remaining 
three machines are still running satisfactorily. 

By this time silicone adhesives were avail- 
able and a fully-cured silicone-elastomer- 
impregnated glass tape was developed which 
was coated with a thermo-setting pressure- 
sensitive silicone adhesive. A tape having the 
desired electrical and mechanical charac- 
teristics was produced as thin as 0-006in and 
it was thought that this would be more 
suitable than glass mica tape for the insula- 
tion of the individual armature conductors. 
With glass mica insulation on the armature 
conductors there is a risk of the mica split- 
tings fracturing at the sharp bends on the 
edges of the conductor, which reduces the 
dielectric strength of the conductor insulation 
at these points. By using a silicone elastomer 
tape, which is flexible and homogeneous, 
these difficulties are overcome and, in addi- 
tion, the resilience of this insulation resists 
damage by vibrational and other stresses 
occurring in service. 

As the minimum thickness of the silicone 
elastomer glass tape was greater than the 
thickness of the glass mica tapes used for the 
armature conductor insulation, it was only 
possible to insulate three of the five armature 
conductors, the remaining two being left 
bare. The earth insulation consisted of two 
half-lapped layers of silicone elastomer glass 
tape coated with a pressure sensitive silicone 
adhesive, and finally a half-lapped layer of 
white glass tape varnished with a silicone 
varnish. An armature insulated with this 
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coil insulation entered service in the middle 
of 1957. 

A number of armature bars which were 
insulated in this way were submitted to 
laboratory tests which were designed to 
simulate the effects of centrifugal force and 
temperature. These tests, which were carried 
out in conjunction with Midland Silicones, 


0-75” x 0-005" WHITE GLASS T: 
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/ 1-00" x 0-010" SEMI-CURED SILICONE 
ELASTOMER COATED GLASS TAPE 
(HALF LAPPED) 





“=! 0.75" x 0-005" SILICONE BONDED GLASS 
MICA TAPE (HALF LAPPED) 


Fig. 5—Slot section of a ‘* Metadyne’’ machine 
armature bar insulated with silicone bonded glass mica 
tapes and semi-cured silicone elastomer 


Ltd., and H. D. Symons and Co., Ltd., 
indicated that the bars were well able to 
withstand the mechanical stresses likely to 
be encountered under operating conditions. 
They were also heated to 200 deg. Cent. for 
nine days and then to 330 deg. Cent. for 
twenty-five hours. No adverse effects could 
be detected as a result of this heating cycle. 

Under high tension test it was found that 
breakdown of this system of insulation 
occurred to earth as a result of tracking 
across the adhesive layer. For this reason, 
and to utilise the available space in the arma- 
ture slot to its full extent, it was decided to 
substitute a fully cured silicone elastomer 
impregnated glass wrapper for the tape 
which was previously used for earth insula- 
tion. This alteration more than doubled the 
breakdown voltage to earth. It means, how- 
ever, that only two of the armature conductors 
can be insulated, leaving three bare (Fig. 4). 
Twelve “ LT.100” traction motor armatures 
are being insulated in this way and, in order 
to distribute the pressure under the banding 
wire more evenly and to prevent local 
indentation of the insulation, strips of epoxy 
resin glass laminate are to be inserted between 
the armature bars and the armature bands. 
It may be possible, however, to obviate the 
use of the epoxy resin bonded glass laminate 
by the substitution of polyester resin bonded 
glass rovings for steel banding wire. 

While experiments were being carried out 
with the “ LT.100 ”’ traction motor, it became 
necessary to rewind a number of ** Metadyne”’ 
machines, and more than fifty have now 
been rewound with silicone insulation. 
At the time the decision was taken to use 
these materials, it was thought that the semi- 
cured silicone elastomers would give satis- 
factory service, and an armature bar was 
therefore developed, using this material in 
combination with glass mica tape (Fig. 5). 
In fact, this armature bar has given good 
service, in spite of the silicone elastomer 
failing to cure on occasions, because the 
armature (Fig. 2) has a tapered slot and slot 
wedges are used in place of banding, so that 
there is less tendency for the elastomer to be 
displaced under pressure. 

Under fault conditions, this kind of 
machine can overheat, and failures have 
occurred due to the solder melting in the 
commutator risers. No damage appears to 
have occurred to the silicone insulation under 
these conditions and a solder with a higher 
melting point is now used to prevent a 
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recurrence of failure due to this cause. 

The ‘“ Metadyne”’’ machine also incor- 
porates an auxiliary machine, known as a 
regulator, which is used for speed control 
purposes. This machine is wire wound and 
under fault conditions this also may over- 
heat. It is now the standard practice to 
rewind this machine with silicone materials, 
using glass-covered wire bonded with the 
silicone varnish. The earth insulation is 
silicone bonded glass mica and the complete 
coil is impregnated with a silicone varnish. 
The varnish used for impregnation is not a 
true silicone varnish but one modified by 
co-polymerisation with an alkyd resin. The 
modified silicone varnishes are valuable for 
many applications where resistance to oils 
and solvents and high bond strength are 
important. Although the maximum operat- 
ing temperature for a modified silicone 
varnish is lower than that of a true silicone 
varnish, and they do not possess the advant- 
age of leaving a non-carbonaceous residue on 
decomposition, they are useful when rewind- 
ing machines which have to endure inter- 
mittent overloading rather than sustained 
operation at elevated temperatures. 

London Transport has had some ten years’ 
experience in the use of silicone insulating 
materials for traction motors and is now 
proposing to specify their use on a fair pro- 
portion of traction motors being provided 
for new rolling stock. Their use is already 
specified for insulation when rewinding 
“* Metadyne ”’ machines. 

Silicone materials are more expensive than 
the analogous organic compounds but it is 
not possible to generalise about costs for all 
kinds of machine. In the case of the 
‘“ LT.100"’ machine, the additional cost of 
insulating the armature with silicone materials 
is less than 5 per cent of the total cost of 
rewinding the machine, and this increase in 
cost can be justified if improved armature 
life can be obtained. The more stable chemi- 
cal structure of the silicones and the absence 
of conducting products in the event of 
decomposition, suggest that thermal ageing 
will be retarded with these materials. Labo- 
ratory and accelerated tests, in fact, indicate 
that silicones show greater freedom from 
ageing than organic materials, but none of 
these tests can reproduce exactly the con- 
ditions encountered in a traction motor. The 
proof of these materials must therefore be 
under service conditions over a longer period 
than has so far been available for trials. 

Because silicones are suitable for work at 
an elevated temperature, advantage can be 
taken of this property to reduce the size of a 
machine for a given output. This is useful in 
traction applications where weight and size 
are important, and the smaller machine 
should also be cheaper in first cost. The 
traction motor designer may be tempted to 
use the new rating to the limit, while the 
user of the machine would prefer to see 
some of the potential up-rating absorbed in 
improving the slot space factor, and therefore 
reliability, at the expense of a larger machine. 
The conflict between these points of view may 
be resolved in a compromise ; possibly in 
the form of a totally enclosed machine the 
same size as the existing ventilated machines. 

Class “ B” insulation for traction motors 
has until now relied almost exclusively on 
mica, but the tests show that the silicone 
elastomers can provide a practicable alter- 
native to the orthodox forms of mica-based 
insulation. Extension and prolongation of 
these tests is still necessary, in order to 
confirm that improved performance and 
economy in maintenance can be achieved by 
the use of flexible insulating materials in place 
of mica. 
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Fertiliser works showing the main storage building to the right and the conveyor system from the docks 


Fertiliser Works at Leith 


Scottish Agricultural Industries, Lid., has been engaged since the war in carrying 
out a series of modernisation schemes to anticipate the needs of the farming com- 
munity, to improve quality and to reduce production costs. To manufacture a more 


concentrated product a new plant has been built on land reclaimed by the Leith Dock 
Comunission and has been designed for an annual production of 150,000 tons. 


N the years after the first world war the 

competitive strength of foreign suppliers 
brought economic pressure to bear upon a 
small number of long-established Scottish 
fertiliser manufacturing firms. This pressure 
resulted in their amalgamation, in 1928, to 
form Scottish Agricultural Industries, Ltd., 
so that some measure of rationalisation was 
possible to improve the competitive position. 
Nearly all the members of the group used 
small lead chamber plants to produce 
sulphuric acid, which was mixed with ground 
phosphate rock to form superphosphate, 
this being mixed afterwards with sulphate of 
ammonia, potash salts and other plant foods. 
August to December was the period for these 
operations and in the spring the powder 
fertiliser, which had set during the months in 
bulk storage, was broken up, milled and 
then bagged ready for delivery. 

During the second world war, increased 
demands for fertilisers called for much higher 
production levels, so that eventually it was 
necessary to embark on a modernisation 
scheme which embodied the mechanieal 
handling of materials at various stages of 
production to offset the shortage of labour. 
Furthermore, greater production called for, 
under existing manufacturing methods, larger 
maturing storage space and expanded milling 
and bagging capacity, and so stimulated the 
development of the granulation process. In 
this method, the materials are mixed, 
moistened and rolled to produce discrete 
particles which are dried, cooled and screened 
to give a product of Imm to 34mm size, 
which is easier to handle and less dusty, and 
which, when properly dried, was free flowing. 
Modernisation only proved a partial solution 
to the fertiliser production problem, since 


the various developments revealed the 
deficiencies inherent in the equipment and 
methods of the existing small plants. Thus, 
it gradually became evident that to increase 
production economically it was necessary 
to reconstruct completely the factories in 
order to convert them into efficient units. 
However, limitation of existing sites resolved 
the reconstruction problem into that of 
building an entirely new factory. This, apart 
from the question of finding a suitable site, 
also involved due consideration being given 
to the product itself, since current tendencies 
favoured increased concentration made 
possible by the manufacture of triple super- 
phosphate or of ammonium phosphate. 
The latter was chosen, after a study of 
relative costs, as the basis upon which the 
factory processes would be designed. As 
planned, the scheme provided for five stages 
from raw material to finished product, 
namely,-raw material handling and storage, 
production of sulphuric and phosphoric 
acids, manufacture of ammonium phosphate 
and the concentrated complete fertiliser, and 
the storage and despatch of the product. 

The search for a site for the new factory 
ended with the decision to take over some 
19 acres of land which was in the course of 
being reclaimed by the Leith Dock Com- 
mission. Extensive railway sidings are 
nearby, as is also No. 7 Berth, Imperial Dock, 
where ships up to 10,500 tons can be un- 
loaded. Both these points, tegether with an 
efficient handling system, are of paramount 
importance since about three-quarters of the 
raw materials used have to be imported. 
The first pile was driven in October, 1954, 
and production was started in August, 1957, 
while sulphuric acid was produced by 1956. 


Sea-borne supplies of phosphate rock, 
sulphur, muriate of potash and sulphate of 
ammonia are transferred from the ships’ 
holds by grabs, and the Leith Dock Com- 
mission are engaged in the mounting of new 
cranes of higher rating so as to raise dockside 
capacity to a maximum of 500 tons per hour. 
The grabs dump the material into movable 
hoppers from which screw conveyors dis- 
charge it through a chute on to an under- 
ground conveyor built below the floor of 
the dock shed and so as not to interfere with 
the handling of other cargoes. This first 
section of the conveyor system transfers to a 
second which has a length of 771ft and 
incorporates a Blake Denison belt weigher: 
it rises to a second transfer point where the 
third of the series of conveyors, set at 
right angles, delivers the material to one end 
of the main storage building. Here a fourth 
conveyor in the roof extends over about half 
the length of the building, delivering to a 
reversible shuttle conveyor having a length 
of 431ft and able to feed to any section of the 
main storage. The conveyors are carried in 
enclosed overhead gantries of welded tubular 
steel construction and clad in asbestos sheet- 
ing. The intake conveyor belting is 36in 
wide and travels at 250ft per minute, and the 
whole has a capacity of 350 tons per hour, 
based on material weighing 90 lb per cubic 
foot. Part of the overhead conveyor system 
and the office buildings can be seen in our 
illustration. For handling rail traffic there 
is a wagon tippler supplied by Henry Lees 
and Co., Ltd., which can handle wagons of 
35 tons gross at 350 tons per hour: the 
material is passed via an apron feeder to a 
concrete cased elevator, with the hoisting 
machinery mounted on top, and thence by a 
cross conveyor to the shuttle conveyor in 
the store. It is of interest to note that a 
dock locomotive shunts the railway wagons 
into the factory and after that point the rail- 
way lines are laid at an inclination of approxi- 
mately 1 : 230, so that the wagons travel 
under gravity. 


STORAGE BUILDING 


The main storage building measures 900ft 
in length by 100ft wide and“60ft high to the 
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Intake conveyor gantry passing over offices and maintenance block 


top of the conveyor gantry, and has a total 
capacity of 56,000 tons. Portable ** Stelcon ”’ 
precast concrete sections form divisional 
bulkheads to accommodate the various 
materials and prevent contamination. The 
concrete walls are 6ft high: one is carried 
on the old sea wall, while the other is carried 
on two rows of Franki piles which are driven 
to an average depth of 30ft through the fill 
and sand into hard clay, and are conservae 
tively loaded. At intervals of 15ft there are 
external buttresses, carried on capping pieces, 
which take the thrust of the roof structure. 
This is of three-pin arch design and consists 
of two precast concrete arches, each about 
75ft long and weighing about 6-5 tons. 
Strips of “* Balata ” belting are interposed at 
the joints to take up any high points. At 
every tenth bay there is a double arch and 
the precast and pretensioned “T”’ shaped 
purlins are sited at 4ft 6in centres; 
erection was by travelling crane and a travel- 
ling Jumbo of steel scaffolding. Our illustra- 
tion shows the building in course of erection. 
The gable ends are infilled with reinforced 
concrete and brick panels. The building is 
clad with corrugated asbestos cement sheet- 
ing. There is no piling under the concrete 
floor, which is laid between prestressed beams 
arranged between each buttress, the tension- 
ing wires being anchored in the external 
buttresses. The beam is flexible and is 
designed to deflect with any settlement of the 
floor. On the top of the arch are four reiri- 
forced concrete crown beams; the middle 
pair carry a timber walkway on one side“of 
which is the reversible shuttle conveyor, 
while the space on the other side of the walk- 
way is available for a second conveyor. 
Portable timber covers over steel grids permit 
the shuttle conveyor to discharge at any 
point along the length of the building. In 
each section of the building there is a recovery 
pit into which the raw material is pushed 
and then raised by an elevator in a concrete 
shaft to a cross conveyor which delivers to 
the process building. 


PROCESS PLANTS 


Despite doubts about elemental sulphur 
supplies, a sulphur burning contact plant 
for the production of sulphuric acid was 
installed since this method offered a con- 
siderable cost advantage. However, as an 
insurance against any shortage of sulphur, 
space has been left, and the plant so designed, 
that conversion to pyrites burning can be 
effected. The actual unit is a Monsanto 
contact plant designed and constructed by 


Simon-Carves, Ltd., and able to produce 175 
tons of sulphuric acid per day. From the 
storage building the sulphur is delivered to a 
brick-lined underground pit, measuring 47ft 
by 22ft by 6ft, where it is melted, overflows 
into a tank and is pumped through a Kelly 
pressure filter, which removes ash and some 
of the bitumen present, to a clean tank. 
From here speed-controlled Holden and 
Brooke pumps transfer the molten sulphur 
through a steam-jacketed pipeline to a burner 
where it is burned in a vertical cascade 
burner in a preheated air stream to sulphur 
dioxide of about 7-5 per cent concentration. 
The combustion air is dried by passing through 
a tower packed with ceramic rings irrigated 
with 94 per cent sulphuric acid, while the 
gases from the burner pass through a waste 
boiler and are reduced from 980 deg. to 400 
deg. Cent. Steam is generated at 17,500 Ib 
per hour in the boiler at 360 lb per square 
inch and 660 deg. Fah., and drives the turbo- 
blower, consisting of a Keith Blackman fan 
driven through a 10:1 reduction gear by a 
Greenwood and Batley De Laval turbine of 
275 h.p., which drives the gases through the 
plant. There is also a 300kW turbo-generator, 
and the low-pressure exhaust steam from both 
units provides factory heating and is available 
for process purposes. Suspended matter in 
the gases is removed in a quartz filled filter 
and the sulphur dioxide is converted to 
sulphur trioxide in a convertor having four 
catalyst beds. In the first stage the action is 
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exothermal and the gas is raised in tempera- 
ture from 425 deg. to 600 deg. Cent. and is 
subsequently cooled in a heat exchanger. 
After the second stage the addition of quench 
air cools the gases further and the mixture 
is fed to the third stage where most of the 
conversion occurs. The gases pass over the 
boiler superheater elements before entering 
the fourth pass and then leave the convertor 
at about 410 deg. Cent. into a boiler feed 
water economiser and thence through a tube 
and shell heat exchanger where the tempera- 
ture is reduced to 180/200 deg. Cent. 
for absorption which takes place in a tower 
packed with ceramic rings over which flows 
98-5 per cent sulphuric acid. This acid passes 
through Newton Chambers salt water circu- 
lated needle tube cast iron coolers. The 
sulphuric acid is handled in cast iron pipes 
and storage is provided for 3900 tons in three 
mild steel tanks. Controls are located 
mainly in a central room where there is a 
variable-speed control for the sulphur pumps 
for adjustment of feed to the burner. 

The phosphoric acid plant is housed in a 
clad reinforced concrete framed building, 
having piled foundations measuring 112ft by 
64ft by 53ft to the eaves, having a suspended 
floor to carry the Prayon filter for which two 
concentric circular walls are provided. On 
the floors are “‘ Nori” acid-resisting tiles 
laid in rubber latex cement with Alkathene 
placed between tiles and floor. Roof trusses 
are of steel and the reinforced concrete 
chimney, 120ft high by 4ft internal diameter, 
is lined with acid-resisting bricks. Phosphoric 
acid is manufactured by the wet process, of 
which we include a flow diagram, involving 
the reaction between sulphuric acid and 
phosphate rock to give phosphoric acid and 
calcium sulphate, the latter being removed 
by filtration as gypsum. The Prayon plant 
employed was designed by the Engineering 
and Industrial Corporation of Luxembourg 
and consists of two reaction vessels, each 
divided into four compartments, lined with 
rubber and carbon brick, the hot magma 
containing sulphuric acid, phosphoric acid 
and traces of hydrofluoric acid being very 
corrosive. From the raw material store, the 
phosphate rock passes through a crusher 
and then at a controlled rate of flow via a 
weigh belt feeder to an air swept Bradley 
Poitte mill. In addition to the phosphate, 
sulphuric acid, dilution water and weak 
phosphoric acid are piped to the reaction 
vessels where the reaction takes place mainly 
in the first half of the system, while the 
second part ages the magma and produces 


Main storage building, showing form of construction 
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REACTION TANK 


gypsum slurry. The magma is recycled from 
the sixth compartment to the first through 
two evaporator coolers, which provide tem- 
perature control, while from the last compart- 
ment a proportion is pumped to the eighteen- 
cell Prayon filter. This consists of a number 
of trays in a horizontally rotating annular ring 
such that the stainless steel trays, having 
synthetic fibre filter cloths laid on a per- 
forated rubber base, are brought successively 
into position for the washing and filtration 
operations. These consist of filling the tray 
with magma and the filtering off of the strong 
phosphoric acid, under vacuum, to storage 
tanks, followed by three washings of the cake 
under vacuum. The wash liquors are recycled 
and that from the first wash, acid containing 
26 per cent phosphorous pentoxide, is 
recycled to the reaction system. After the 
third or water wash, the tray is tipped over 
to remove the cake of gypsum which falls 
into a disposal mixer screw, where it is 
slurried with sea water and fed to drain. The 
process is fully instrumented and a control 
room provided. 

Dorr-Oliver Inc. of Stamford, U.S.A., 
designed and Simon-Carves, Ltd., engineered 
the granulation plant, of which we reproduce 
a flow line diagram, and which is housed in a 
steel-framed building having floors of rein- 
forced concrete, acid proofed as required, 
and a 200ft high reinforced concrete chimney 
tapering in diameter from about 17ft to a 
little over 13ft in diameter. The process 
involves the neutralising of phosphoric 
acid by ammonia gas and the resulting slurry 
is added to sulphate of ammonia and muriate 
of potash in the proportions prescribed. 
Salts are added to the ammonium phosphate 
slurry and the granules, formed in a plunger, 
are dried and screened. 

The strength of the phosphoric acid has 
to be raised from 30/32 per cent to 31/37 
per cent phosphorous pentoxide, and for 
this purpose a single effect vacuum evaporator 
designed by the Svenson Evaporator Com- 
pany, U.S.A., is used. The acid is pumped 
through at relatively high circulation rates, 
to avoid the formation of deposits of gypsum 
and fluo-silicates, and the evaporated acid 

is discharged through a sealed barometric 


REACTION TANK 
Flow diagram for phosphoric acid plant 


leg to an agitator tank. All tanks holding 
phosphoric acid are of steel and rubber lined. 
Evaporator temperature regulates the strength 
of the acid. Coppee Company, Ltd., supplied 
the ammonia distillation plant, designed to 
work automatically, and there are two syn- 
thetic ammonia stills of bubble cap tray 
pattern. The ammonia is stored in special 
tanks which have been constructed by Pre- 
load, Ltd. The tanks have a piled floor and 
the walls are of ordinary concrete having 
wires in vertical ducts. After the roof 
is fitted, a carriage carrying a wire die and 
suspended from wheels which follow a 
circumferential track on the roof wraps wire 
around the outer surface of the wall. The 
spacing of the wire increases gradually from 
the base towards the top and the correct 
tension is given to the wire by it being passed 
through a reducing die. When the wiring is 
completed the exterior of the tank is gunited. 
The ammonia gas neutralises the phosphoric 
acid in four reaction vessels, the reaction 
being highly exothermic so that part of the 
water, coming as part of the phosphoric acid, 
is evaporated and vented to scrubbers. At 
this point the slurry consists of ammonium 
phosphate and ammonium sulphate, contain- 
ing nitrogen and phosphate to which is added 
sulphate of ammonia, and muriate of potash. 
To reduce the moisture level of the slurry it 
is necessary to carry a recirculation load of 
dry material which consists of crushed over- 
size and fines from the screening stage. The 
slurry meets the salts and dry solids in a 
blunger, which is a twin shaft trough mixer 
producing granules having a 5 per cent 
moisture content. 

The granules pass through a rotary drier, 
supplied by Ernest Newell, Ltd., which is 
93ft long by 11ft diameter and fitted with 
internal flights and preceded by an inlet 
scroll section. A_ single-stage Musgrave 
high-efficiency fan supplies air at about 
40,000 to 50,000 cubic feet per minute and 
heating is by pulverised fuel produced in 
equipment manufactured by Alfred Herbert, 
Ltd. In the screening section, after the drier, 
the material is divided into oversize, product 
and fines, the screen sizes being 3mm and 
1:5mm respectively. The oversize stream 
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passes through a cracker and returns with 
the fines to the blunger, as already mentioned. 
The salts which are added are fed to process 
through Richard Simon constant weigh 
feeders controlled by Heenatron electronic 
controllers and are ground to size by Henry 
Simon “ Entoleter’’ mills. The gaseous 
effluent rising from the drier is purified in 
two-stage Doyle scrubbers of 75,000 cubic 
feet per minute capacity. Liquor from the 
fresh water stage is returned to the plant, 
while the sea water from the second stage is 
discharged to the sea and the washed gas 
discharged to atmosphere. 


PRODUCT STORAGE 


A belt conveyor carries the product to the 
main storage building where a buffer supply 
of 2000 tons is held or to hoppers which 
are used for filling road or rail vehicles. 
Normally, Covhop rail wagons will transfer 
the material to the storage and packing plants, 
which are being built on the site of the old 
works. The bulk storage building, illustrated 
herewith, has a capacity of 40,000 tons and 
measures approximately 355ft by 160ft by 
48ft 3in to the eaves, and is divided into 
thirteen storage bays. It is of reinforced 
concrete with steel roof trusses and the outer 
walls are carried on timber piles. There is a 
double central division surmounted at 
intervals by concrete standards carrying a 
cross beam and the storage depth available 
is 30ft. Below the central divisional walls 
is a tunnel sited below ground level. 

Railway wagons deliver the product to 
hoppers from which cross conveyors supply 
a rising conveyor which, in turn, transfers 
to twin cross conveyors at roof level, and 
these feed the two shuttle conveyors which 
deliver the product to the various storage 
bays at 100 tons per hour. Recovery of the 
product is by electrically powered bulldozers, 
which are moved from bay to bay by overhead 
hoist, carried by the central cross beams, 
which push the material through the 
ports in the central wall. These ports are 
uncovered and the product drops down 
chutes on to an underground belt conveyor 
and is delivered to a pit where a series of 
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conveyors raises it to the top of the screening 
house. Here the product drops to ground 
level and is transferred by conveyors to 
concrete hoppers over the bagging plant, at 
230 tons per hour. In this plant are Simon 
automatic weighers and the product is packed 
into paper sacks by valve bagging units, each 
capable of handling 45 tons per hour. 


SERVICES 


Large quantities of water are required for 
cooling and gas washing purposes, and to 
meet the demand provision has been made to 
draw the necessary supplies from the Imperial 
Dock. A_ reinforced screening chamber 
shaped to fit into a corner of the dock has 
been installed and also a pumping station 
having two Harland “ Uniglide ” centrifugal 
pumps, one being a standby. The station can 
handle a maximum of 180,000 gallons of sea 
water per hour, the water being drawn into 
the chamber through two coarse screens and 
then through duplicated fine screens, and 
being delivered to the works through a 24in 
diameter cast iron main. For fresh water 
there is a 10in diameter main with a capacity 
of 16,000 gallons per hour, and a 6in diameter 
main for gas supplies. Effluent is carried 
away in an outfall drain which is built in 
40ft long sections of reinforced concrete, and 
designed as a beam, carried on two rows 





























of piles. There is a lining of ‘ Nori”’ tiles 
laid on Alkathene sheet and the drain has 
reinforced concrete slab covers. The concrete 
section of the drain extends to the edge of the 
fill and is then continued as a 2lin diameter 
cast iron pipe carried on twin lines of green- 
heart piles, there being provision made for 
two pipes. 

In addition to the waste heat boiler in the 
sulphuric acid plant there are three Cochran 
boilers housed in a building having no 
internal bracing or floors. The boilers, fitted 
with Laidlaw Drew oil-firing equipment, have 
a total capacity of 22,5001lb of steam per 
hour at 150lb per square inch, and are 
arranged to act as steam accumulators when 
not being fired. Two Broom and Wade com- 
pressors provide 400 cubic feet of air per 
minute at 100 Ib per square inch for general 
purposes, and another compressor of 20 cubic 
feet per minute capacity at 50 lb per square 
inch maintains the instrument air supply, for 
which a Birlec air drier is installed. Elec- 
tricity supplies are taken from the South of 
Scotland Electricity Board at 6600V and 
within the plant a high-tension ring main 
feeds three substations having a total capacity 
of 3500kVA. For use in the process buildings 
one I500kKVA and two 1000kVA_ Bruce 
Peebles transformers reduce the voltage to 
415V. A. Reyrolle and Co., Ltd., provided 


Fertiliser bulk store of 40,000 tons capacity 
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the oil circuit breakers for the h.t. switchgear, 
and M. and C. Switchgear, Ltd., supplied 
the oil circuit breakers for the |.t. switchgear. 

In addition to the small laboratories found 
in each process block there is a central control 
laboratory and for maintenance of the plant 
there is a well-equipped workshop and 
stores. 

Messrs. Kinnear and Gordon, Edinburgh, 
were the civil engineers for the project, and 
Basil Spence and Partners were the architects, 
while lan Hunter and Partners, Edinburgh, 
were responsible for the heating and 
ventilation. 


OTHER MAIN SUPPLIERS 


Barry, Henry and Cook, Ltd., Spencer 
(Melksham), Ltd., handling plant ; English 
Electric Company, Ltd., Bruce Peebles and 
Co., Ltd., electric motors ; Redpath Brown 
and Co., Ltd., structural steelwork ; Incan- 
descent Heat Company, Ltd., phosphoric 
acid evaporator ; Kottler and Heron, Ltd., 
concrete storage tanks ; Munro and Miller, 
Ltd., tubular steel gantries ; Prodorite, Ltd., 
acid-resisting tiling ; Sack Fillers, Ltd., bag 
packing machines ; South Durham Steel and 
Iron Company, Ltd., Bone, Connell and 
Baxters, Ltd., tanks ; Spencer and Halstead, 
Ltd., Visco Engineering Company, Ltd., 
dust-collecting equipment; Tileman and 
Co., Ltd., concrete chimneys ; Pyrotenax, 
Ltd., British Insulated Callender’s Cables, 
Ltd., cables. 


Book of Reference 


The Structural Engineers’ Data Book. By D. A. 
Creswell, A.M.[Struct.E., and J. H. G. King, 
A.M.LC.E. Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 35s.—Basic theory in several branches of 
structural design, in the form of concise notes, 
together with design data, are presented in this loose- 
leaf book which is intended as a handbook for the 
structural designer, for reference and not as a text- 
book. More specialised subjects—plastic theory, 
shell roof designs, &c.—are excluded since it is 
intended that the book should have a general appeal 
to structural engineers ; the loose-leaf arrangement 
allows personal notes or up-to-date information on 
such subjects as codes of practice to be added. The 
subjects dealt with are as follows : theory of struc- 
tures ; reinforced concrete design ; structural steel- 
work ; timber ; structural brickwork and masonry ; 
soil mechanics ; loadings, British standards and 
materials ; mathematical tables and miscellaneous 
data ; and surveying. A great deal of information is 
compressed into each of these sections. 
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Conference on Technology of 
Engineering Manufacture 
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Some sixty papers were presented for discussion at the Conference on 
Technology of Engineering Manufacture, which was arranged by the Institution 
of Mechanical Engineers and held from March 25 to 27 last. Two sessions 
of the conference dealing with the forming of materials were under the 
chairmanship of Dr. D. F. Galloway and the Earl of Halsbury, respectively. 
Two further sessions on the subject of machining of materials were under 
the chairmanship of Sir William Stanier and Mr. L. H. Leedham. One 
session, dealing with inspection techniques, was under the chairmanship of 
Dr. F. H. Rolt. The introductory notes of the reporters at the sessions provide an 
excellent guide to the scope of the papers presented, and we reproduce some of 
these notes dealing with the sessions on the forming of materials. 


N introducing the eleven papers presented 

at the first session of the Conference on 
Technology of Engineering Manufacture, 
held at the Institution of Mechanical 
Engineers on March 25, Mr. W. C. F, 
Hessenberg, the reporter, said that he did 
not propose to follow the order in which the 
papers appeared, but had grouped them into 
two papers on casting, some on joining, some 
on formation, and a solitary paper on coating. 

He said: Dealing first with the paper by 
Dr. H. H. Scholefield and his colleagues 
(“Investment Casting, Using the Mercury 
Pattern Method ”’) in their introduction they 
give a very useful kind of “family tree” 
setting out most of the well-known investment 
casting processes. They devote the major 
part of the paper to a discussion of the 
“Mercast” process, which is an investment 
casting technique using mercury as the dis- 
posable pattern material. The investment 
mould itself is a zircon-base ceramic fired at 
a high temperature “ to render it rigid, stable 
and inert to most alloys.’”” On the same page 
they give tolerance figures for these castings, 
and one wonders how it is that no distortion 
is caused when these moulds are fired green 
at high temperature. 

The authors then discuss the question of 


casting design and the advantages which 
castings have over parts machined from the 
solid, moulds and mould design, tooling 


and some typical castings. An extremely 
interesting part of the paper deals with book- 
ing moulds, in which two mercury patterns 
can be cast side by side, but separate, and 
afterwards pressed together to form a single 
die. This is a form of pressure welding made 
possible by the fact that the mercury is at a 
high temperature or near its melting point. 
The authors discuss the potentialities of this 
process in relation to various applications 
such as gas turbine blades, and end with a 
discussion of the advantages of castings as 
compared with wrought material for this 
purpose, 

The other paper on casting, by Mr. J. S, 
Turnbull (“ Precision Sand Casting ”’), begins 
also with a general review of casting pro- 
cesses. A statement which may evoke some 
comment is that the lower the tensile strength 
the better the castability! The author 
discusses precision casting processes and 
then comes to the main theme of his paper, 
which is investment casting, and particularly 
the “ Alphax”’ process, developed in his 
own works. He makes two important points 
in this connection. First, he says: “It is 
disappointing to record that the impact of 
investment casting on the sand foundry has 
been extremely small . . . due largely to the 
fact that sand foundries are too busy pro- 


ducing castings for which there is consider- 
able demand and tend to turn their develop- 
ment skill to solving the immediate problems 
rather than future ones.” The other point 
is that for steel the right approach is to com- 
bine steel founding practice (the melting of 
the steel in direct-arc furnaces) with the best 
features of the investment foundry. This 
is what he calls the “ Alphax” process, 
and he deals with this in some detail. 

Perhaps the most interesting paper of 
all is by Mr. E. V. Beatson (“ Brazing 
in Light Engineering”). He begins by mak- 
ing a valuable and impartial survey not only 
of brazing, but of all the processes which 
compete with brazing. He discusses some 
of the newer brazing alloys to deal with 
materials such as stainless steel and Nimonics, 
and deals interestingly with the degree of 
concentration of oxygen to which it is neces- 
sary to keep down in order to braze stainless 
steel. He refers to the new nickel-chromium- 
boron type of alloy now coming into use, and 
makes interesting mention of a _ process 
known as “‘ Cone-Arc,” which is used for 
welding tubes into tube plates, in which the 
arc is apparently struck between the tube and 
the torch and without moving the torch the 
arc is made to go round the edge of the tubes 
by itself at high speed. 

The author then deals with high-frequency 
induction brazing and indicates that fluxes, 
or at least chloride-containing fluxes, are on 
their way out, which can well be understood 
owing to the corrosion troubles to which 
they are likely to give rise, and that hydrogen 
and vacuum are taking the place of fluxes. 


WELDING 


Mr. Hessenberg continued: I come now 
to the group of papers which deal with 
welding, and I shall begin with that 
by Dr. Gross (“* Modern Developments 
in Arc Welding’). In Part I of the paper he 
says, first of all, that manual welding is still 
used for over 90 per cent of all arc-welded 
steel applications, and he goes on to discuss 
new types of electrode developed for manual 
welding, and in particular the iron powder 
rutile type, which gives the advantages of 
low-hydrogen weld metal and very high 
rate of deposition. He then deals briefly 
with the question of power sources, and I 
have some difficulty in reconciling his state- 
ment that in this country 75 per cent of all 
arc-welding applications are a.c., but that 
some Continental countries, perhaps for 
lack of the safety device used here, do not 
use a.c. to the same extent, with the statement 
in the next paragraph that there are consider 
able advantages in d.c. power sources. It 
seems to me that we may be going the wrong 
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way, and that Continental countries are 
going the wrong way more slowly. 

He gives a very useful table of the maximum 
deposition rates of the principal arc-welding 
processes and then discusses the submerged- 
arc process, the gas-shielded bare-wire 
process, and new processes employing flux 
and gas shielding in combination. 

The paper by Mr. C. A. Burton (“* Modern 
Developments in Resistance Welding ’’) con- 
tains some very interesting information with 
regard to developments in resistance welding 
in this country and abroad. He begins with 
the statement that we are lagging behind 
the U.S.A. in this development and that there 
may be good reason for this, because the 
need for the development of resistance weld- 
ing has become more urgent there, but later 
he talks about spot welding in rolling stock 
and the fabrication of structural beams, the 
development of which has largely taken place 
abroad. I mention those points because in a 
conference such as this it is appropriate to 
discuss whether we are taking the lead in 
these matters or lagging behind, and no one 
should feel inhibited in talking about a 
subject of that kind, 

The most interesting example which the 
author gives concerns wheel manufacture, 
and he gives a list of the various processes 
which are carried out automatically on wheels, 
including automatic rechecking of the quality 
of the weld. He then deals with resistance 
welding in the aircraft industry and mentions 
that an aircraft may have 1,000,000 to 
1,500,000 spot welds in it. In descriptions of 
spot welding in structural engineering, par- 
ticular reference is made to a power station in 
France. He refers to the strength of these 
spot-welded fabrications, stating that it is 
80-90 per cent of that of the parent metal. 
One would like to know whether that applies 
only to static strength or whether the fatigue 
strength and creep are equally good in 
relation to the solid metal, and also whether 
or not the plastic collapse method of design, 
which has become popular, is applicable to 
fabricated constructions. 

A similar paper by Mr. R. M. Watts, 
deals with fabrication practice for machine 
elements. This is probably the application 
of welding in its largest form at the moment 
in terms of size. The author gives a list of 
the things which can be made by fabrication 
rather than by casting or other processes. 
The advantages of fabrication as compared 
with cast iron are discussed, but not very 
much in relation to cost. It must be borne 
in mind that one starts with a more costly 
raw material in fabrication than in casting. 


MATERIALS FORMING 


I now come to the “forming” group of 
papers, beginning with that by Mr. R. Tilsley 
and Mr. F. Howard (“ Recent Investigations 
into the Blanking and Piercing of Sheet Mate- 
rials’). In their introduction they say that 
“little is yet known of the mechanism of 
plastic flow and fracture in the blanking or 
piercing operation.” They deal with the 
clearance between punch and die and give 
interesting figures showing the relationship 
between blanking force and clearance between 
the punch and die and stripping force and 
clearance. The various metals seem to 
behave similarly with regard to stripping 
force but differently with regard to blanking 
force, and one wonders whether it is because 
in the first instance the authors have chosen 
the U.T.S. to express the ratio of blanking 
force, instead of the yield; otherwise, I 
think that they might all have come together. 
The most interesting part of the paper is the 
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section on finish blanking, where by means of 
acute observation of what was done in the 
watch-making industry and by empirical 
research work they have devised the process 
of finish blanking which is a considerable 
boon to those who have to use the blanks. 

In introducing their paper, ‘‘ Thread and 
Form Rolling,’ Mr. D. H. Seymour and 
Mr. F. M. Lomas make a statement which 
may be challenged, that “ rolled threads are 
in general more reliable than machined 
threads.”’ They then deal with the question 
of the forces developed in the process, giving 
figures and graphs relating to different 
metals. 

The determination of blank diameter is 
another useful piece of work which has been 
done, because it has removed the element of 
trial and error from what is quite an intricate 
process. They discuss the effect of roll 
diameter, and in dealing with applications of 
thread rolling, refer to the process in which a 
washer is automatically fed on to the shank 
of the screw. In an interesting description 
of planetary thread-rolling machines, they 
mention the astonishingly high rate of pro- 
duction by the introduction of this type of 
machine, which is put at 38,000 components 
per hour. Finally, in some well-written con- 
clusions, the authors set out in detail seven 
advantages and six disadvantages of the 
thread rolling process. 

The paper by Mr. R. A. Paulton and 
Mr. B. N. Colding (“ Two New Industrial 
Processes for Plastic Deformation of Metals’’) 
deals with the “ Hydroform” and the 
“*Hydrospin” processes. The “ Hydro- 
form” process is very loosely described in 
figures and the authors make the important 
point that, since there is no close fit between 
the punch and the female die, close tolerance 
is unnecessary. Thick or thin stock will form 
equally well. They add: “ This fact also 
eliminates costly die failures, when two or 
more blanks are accidentally formed to- 
gether.” They say, rather surprisingly, that 
the lubricant is applied to the blank on the 
side which is facing downwards, and not on 
the side in contact with the rubber. It may 
seem surprising that the rubber is not 
dragged along by the blank as it is drawn in 
and torn away at the sides, but evidently 
that does not happen. They give a lengthy 
analysis of the mechanics of this process, 
largely concerned with the fact that the wall 
thickness remains constant, when it would 
not do so in the ordinary deep drawing 
process. 

In dealing with the “* Hydrospinning ”’ or 
“shear spinning” process, they bring out 
very clearly the difference between ordinary 
spinning and shear spinning—in ordinary 
spinning the blank keeps its area, but the 
width of the finished article is considerably 
less than the diameter of the blank, whereas 
in shear spinning the diameter of the finished 
article is the same as that of the blank. In 
their conclusions they list a number of advan- 
tages, and I would draw attention to three of 
these. They say: ‘‘ The physical properties 
of the material are improved. The hardness 
increases directly as the percentage of reduc- 
tion of wall thickness.” That surprised me. 
They also say: “Parts with varying wall 
thickness may easily be spun since the rollers 
are tracer controlled.” 

Finally, they say : “ Grain structure of the 
part spun is greatly improved, making the 
process extremely useful when forming parts 
subject to shock loads, such as truck wheels.” 
I think many will agree that the same jg true 
of the deep drawing process. 

The paper by Dr. F. W. Salt and Mr. S. S. 
Carlisle (“ Metal Coating and Corrosion 
Prevention with Special Reference to Sheet 
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Steel’) is very important. They deal first 
with the mechanism of corrosion and then 
go on to discuss particular remedies. They 
refer first to plating, hot dipping and spraying, 
and then discuss zinc and zinc-alloy coatings 
and the electrolytic protection which zinc 
gives. They go on to refer to aluminium 
coatings and the methods of putting them 
on, and mention the cold rolling of the steel 
strip to get a better finish and improve the 
ductility of the aluminium coatings, and the 
difficulty of annealing the steel strip after 
that has been done. Has flash annealing 
been considered for that purpose, and will 
the kinematics of the annealing rate and 
alloy growth rate have been compared to 
make that possible ? 

The authors then turn to tin and tin-alloy 
coatings and mention the use not only of 
tin, but of tin in conjunction with lacquer. 
They discuss nickel coatings and describe an 
interesting American process which is a sub- 
stitute for stainless steel, mild steel being 
heavily plated with nickel to give a material 
with the same external properties of corrosion 
resistance as stainless steel. The second 
half of the paper deals with organic coatings 
—paints, varnishes, resin claddings and dis- 
persions, and lacquers. 

In opening the second session on the form- 
ing of materials, the reporter, Professor H. 
Ford, said: The papers for this session, 
judged by their titles, would seem to have 
little in common, but a closer study of their 
substance shows a number of fundamental 
connections between most of them. The 
metal-forming processes depend for their 
results upon two basic factors. The first is 
the development of such stress difference 
within the material to be formed that the 
necessary complex of shear stress can arise 
so that permanent distortion takes place. 
The second is the superposition of a hydro- 
static compressive stress-that is, a stress 
which is uniform in all directions of such 
value that excessive tensile stress and, hence, 
fracture, is suppressed. 

Metal-forming processes differ then in 
the distribution of the shear stresses needed 
throughout the plastic mass to cause the 
metal to flow where it is wanted and in the 
intensity of the uniform compressive stress 
required to prevent cracking and fracture, 
depending therefore upon the form and 
dimensions of the raw material and of the 
component it is desired to make, so different 
forming processes will be more or less 
effective and efficient. 

Since compressive stresses cannot be applied 
without some form of contact between the 
material and the rigid boundary, frictional 
forces arise at these boundaries which also 
modify the efficiency of the process or, at 
worst, may impose severe limitations on the 
field of usefulness of that particular process. 
Viewed against this background, such pro- 
cesses as indenting, extrusion, forging or 
upsetting are not so dissimilar as they would 
appear to be when considered entirely from 
the practical aspect. 

The paper by Mr. A. Throp (“ Indenting 
and Embossing ’’) describes some aspects of 
the indenting and embossing of metals and 
shows some of the advantages to be gained 
over hand-stamping and electrical etching in 
a number of cases. Schemes for both 
increased output and reduced costs are 
amplified and the possibilities of automatic 
machines are discussed. The loads required 
for indenting various metals with characters 
to different depths are given. Indenting 
involves the same kind of deformation as in 
the indentation hardness test, and indenting 
loads are proportional to the corresponding 
hardness number. The only exception is 
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titanium 317. It would seem in general that 
these make up a rational method of predicting 
the indenting load. 

The author considers that spark erosion or 
ultrasonic abrasion is unlikely to compete 
with pantograph engraving for making the 
dies. It would be interesting to have other 
views about this, because in some fields— 
for example, in the cutlery trade—the spark 
machine process has been found to show big 
economies in making and finishing dies. 


FORGING 


Mr. H. D. Challen discusses a new method of 
producing precision hollow forgings in non- 
ferrous alloys. The innovation consists in 
using closed dies and confined radial flow as 
in normal forging with axial extrusion. Since 
the main forging operation is done within 
one of the dies, the amount of radial flow is 
limited and controlled, and the formation of a 
flash is suppressed. The crank press is used 
with these alloys in both straight closed-die 
forging and also multiple-core forging to be 
carried out by ancillary machines actuating 
punches or pegs which are close to the main 
press machine. Speeds of running are from 
forty to 100 strokes per minute and although 
the author states that the practical limit of 
wall thickness is */,,in, the inevitable con- 
clusion is that some piercing and extrusion 
operations must involve strain rates of almost 
impact extrusion values. Examples of the 
rate of components which can be made are 
given, and it is claimed that dimensional 
accuracy of -+-0-005in can be held, this allow- 
ing for tool wear. Machining allowances are 
only required for closely mating surfaces. 

Messrs. A. H. Waine and J. R. Rait 
(“‘ Forging and Heat Resisting Metals ’’) 
discuss the forging of heat-resisting metals. 
They state that whilst forging presses them- 
selves have not undergone any major changes 
in basic design, much progress has been made 
in control and manipulation and in the per- 
formance of the presses, particularly as a 
result of research and development work in 
Great Britain during recent years. The main 
objective of all these developments has been 
increased efficiency in the form of more work 
per heat, and as a result of the reduction in 
the number of reheatings necessary, and 
accordingly an increase in output. 

The question of the design of press tools 
as they affect the quality of the finished 
product has been studied by B.I.S.R.A. in 
recent years. The press-forging operation 
involves in most cases less lateral restraint 
than closed-die forging. Accordingly, the 
hydrostatic component stress is usually lower, 
so the tensile stresses rise at an earlier stage 
in the deformation, because the frictional 
forces are high. The authors point out the 
advantages of upsetting as a preliminary to 
the main forging operation. They also dis- 
cuss the relative merits and demerits of press 
and hammer forging. They set out some 
considerations which limit the use of closed- 
die forging as against press forging, and 
explain that quite apart from any technical 
advantages, press forging has other advant- 
ages for small components. 

The problems of heating for forging and 
the metallurgical consequences of forging 
processes are dealt with and the interesting 
possibilities of fabricating larger parts, such 
as large Nimonic ring forgings, by centrifugal 
casting, followed by becking out under a 
forging hammer, are referred to, as well as 
the vacuum melting and vacuum casting 
processes. These should result in alloys 
having much reduced hydrogen content and 
harmful non-metallic inclusions and dissolved 
gases, 

(To be continued) 
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Developments at Scientific Glassware 
Factory 


RODUCTIVITY at the Stone, Staffs, 
works of Quickfit and Quartz, Ltd., 
scientific and industrial glassware manufac- 
turers, is stated to have been increased in 
some cases from between four to six times 
by the introduction of new plant and the 
adoption of a new mechanised layout. 
Conveyor System.—Laboratory glassware 
production is carried out in three main shops 
—joint forming, grinding and lamp working. 
As a start to increasing output, an entirely 
new mechanised layout has just been installed 





in the joint-forming shops two automatic conveyors like the one shown can 
carry the work of four lines of bench workers to the inspection department 


in the joint-forming and grinding shops ; a 
conveyor system illustrated takes products 
directly off the machines (a battery of forty- 
eight lathes) for the next stages of production, 
i.e. inspection, annealing and grinding. 

New Grinding Plant.—Most of the grinding 
is done on semi-automatic machines, 
which have been specially designed by the 
company’s development department, and 
which are claimed to increase productivity 
between four and five times compared 
with the hand-grinding method, although this 
latter process is still used for small runs. 
Some of the machines are seen in the accom- 
panying illustration. 

With the semi-automatic method a very 
high standard of quality is said to be 
obtained, the conical joints having profiles 
accurate to within one ten-thousandth of an 
inch. 

It may be of interest to note that the 
introduction of these high productivity 
machines has been effected without any 
substantial reduction in the labour force, as 
the higher output has enabled the company 
to exploit new markets, particularly overseas. 

Annealing.—For some time, intermedi- 
ate annealing had been carried out by 
heated cowls which could be dropped 
over and lifted off the glassware. This prin- 
ciple has now been applied to the final anneal- 
ing of heavy wall ware which cannot be 
properly annealed in a continuous lehr 
Working in conjunction with the Midlands 
Electricity Board and Shelley Electric 
Furnaces, Ltd., an electrically heated oven, 


12ft by 6ft by 6ft and weighing 3 tons, has 
been designed which can be raised and 
lowered on a travelling hoist. Thus, while 
one batch of glass is being annealed 
another can be prepared. Immediately the 
first batch is finished the second can begin, 
giving a considerable increase in throughput 
and great saving of heat. This plant is seen 
in action in the illustration below. 

Factory Processes——Much of the equip- 
ment at Stone has been built to Quickfit and 
Quartz’s own design, in most cases in their 


own workshops, and in the engineering com- 
panies of the Triplex Group, Stern and Bell, 
Ltd., and Weldall and Assembly, Ltd. The 
shaping lathes used in the production of 
ground glass joints and the very heavy lathes 
used for production of industrial plant are 
typical examples. 
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Production in the factory is divided into 
two main streams: laboratory glassware and 
chemical plant. The difference from the 
manufacturing point of view is that glass 
plant is made in much larger sizes, but smaller 
numbers, than glassware for the laboratory. 

The raw materials are glass tubing and 
mouldings of comparatively simple shapes, 
but of many different sizes, which are joined 
together and reformed into the various 
units, many of which are very complicated. 
This work is carried out by lamp workers 
using, in most cases, lathes or specialised jigs. 
Where small quantities of light work are 
required—and a large amount of scientific 
glassware is of this nature—skilled bench- 
workers are much in evidence. Even in the 


chemical plant shop, where most of the 
product is too heavy for handwork, there is 





Some of the semi-automatic grinders with which, it is claimed, conical joints are 
finished faster and with much greater precision than hand-grinding permits 


an important section of bench-workers bend- 
ing and assembling the coils that are later 
built into heat exchangers. In this shop, the 
large oxy-coal gas flames needed to work 
the thick glass involved are supplemented by 
electric heating. Two-stage annealing is 
generally necessary with this heavy glassware. 





Electrically heated ‘‘ Top-Hat ’’ oven for annealing heavy-wall glassware 
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THE 


Institution of Naval Architects 
ANNUAL SPRING MEETING 


No. II—{ Continued from page 505, April 4) 


R. J. M. Murray was in the chair when 

the meeting was continued on Wednes- 
day morning, March 26, with the reading 
of paper No. 2, which was : 


THE DESIGN, CONSTRUCTION, AND 
OPERATION OF A a OF TWIN SCREW 
UGS 


By E. C. B. Cortett, M.A., Ph.D., J. VENUS, 
C. H. GIBSON, 
SYNOPSIS 


The paper describes the various considerations 
involved in the design and construction of a parti- 
cular class of tug and also operational experience 
with ships. Part I is concerned with design and 
operational requirements with special reference to 
stern gear and includes the dimensions and charac- 
teristics of the tug with notes upon the development 
of the lines, and the design of the propellers. Tables 
set forth the performance of the propellers. Details 
of construction are discussed in Part II of the paper 
while operational considerations are the subject of 
Part Ill, and touch upon performance in service, 
stability and safety, and machinery in service. 


DISCUSSION 


Dr. Ir. J. D. Van Manen : The material 
published is of highly practical value, and it 
1s hoped that it will stimulate other yards 
and shipowners to record their experiences 
in this field. Being engaged in the work of 
the Dutch ship model tank, I am interested 
in the correlation between the qualitative 
results of the manceuvring tests with models 
and the full scale ships. 

The procedure described in this paper, 
of making tests with radio controlled models 
of the ships maneeuvred by the pilots 
and tugmasters themselves, has led to 
a fine solution in this case. However, 
both the shipowners and the model tanks 
should try to find dimensionless qualification 
factors for the manceuvrability of ships. 
Perhaps the suggestions published by some 
Japanese scientists in International Ship- 
building Progress may lead to a better test 
technique. The authors of that paper 
derive from a simplified differential equation 
for the ship’s mancuvring the factors 
T and K; and they indicate how those 
factors can be determined by experiments. 
A low value of T means a quick reaction 
by the ship when a rudder angle deviation 
has been applied. A high value of K repre- 
sents the ability to make small turning circles 
at a given rudder angle. Accepting such 
factors as a standard, one could build up 
statistical data and get a criterion for the 
best rudder and propeller arrangement for 
a given type of ship. 

In this respect it may be of interest to 
mention the results of manceuvring tests 
with two models of a harbour tug, one of 
them having the normal single screw arrange- 
ment and the other having a Kort nozzle 
and two flanking rudders. Manceuvring 
tests in the Dutch tank in accordance with 
the Japanese method proved that the 
arrangement of the nozzle with flanking 
rudders was superior to the normal type of 
tug in manceuvring astern. 

Was the application of the nozzle with 
flanking rudders considered by the authors, 
for it is certain that, if the nozzle arrange- 
ment gives satisfactory manceuvrability, there 
will be strong demands for its application 
from the viewpoint of pull rope force? 

Mr. N. V. Almy: The authors state 
that the integration of the exhaust systems 


with the after legs of a tripod mast and the 
after corners of a wheelhouse would enable 
the wheelhouse to incorporate internal access 
from the accommodation, and I ask how it 
works out in practice. I see that there is 
direct access to the mess room, which I 
would have thought would have kept that 
compartment very cold ; also I would have 
thought that the light coming up from the 
hatchway would have interfered with the 
pilot’s night vision. 

It would be interesting if some indication 
could be given of the surface roughness of 
the propellers, in view of the paper to be 
presented by Mr. J. M. Ferguson on “ The 
Effect of Surface Roughness on the Perfor- 
mance of a Model Propeller.” 

With regard to the midship section, the 
all welded angle is used for framing. This 
may lead to a reversion to the trouble with 
the channel frames, whereby the back of the 
standing flange could never be painted, 
once the ship has been built. I think I am 
right in saying that that is almost entirely 
the reason for the bulb angle, which would 
enable paint to be applied to the whole 
section. I notice that the floors are extended 
from the lower to the upper chine and the 
side frames are overlapped at the upper 
chine, and it iooks as though there will be 
an extremely weak point at the upper chine. 

Mr. J. B. Griffith : There is a statement that 
the use of cast iron screws has been found 
to be essential. In my company we had the 
same idea for many years. However, some 
years ago, I put a bronze propeller on a tug 
used on a river, and I feared that there might 
be damage to the engine or, alternatively, 
to the shafting. Those fears were proved 
to have been completely unfounded. In 
fact we have a number of tugs with bronze 
propellers, and although we have damaged 
a large number of propellers on occasions, 
we have not suffered any further damage. 
I suggest that this statement, that cast iron 
propellers are essential where the danger of 
propeller damage is rather great, may be 
an old wives’ tale. 

With regard to the statement that welded 
engine seatings make possible the elimination 
of vibration and alignment troubles, I 
would have thought that, whilst the welding 
eliminated alignment troubles, possibly the 
vibration troubles will be enhanced. Riveted 
seatings undoubtedly produce some addi- 
tional damping. 

Mr. A. G. A. Muirhead: There is a bare 
statement that the minimum metacentric 
height loaded is 3ft and I ask why this figure 
is chosen, for many consider that in this type 
of harbour tug the metacentric height should 
be correlated with the bollard pull and the 
height of the tow hook. 

I ask also about the propeller tip clearance 
from the hull ; it is very small, and I wonder 
whether there has been any tip corrosion. 
Concerning the tank test plot, the full size 
prediction for free running does not seem to 
correlate very well with the actual figures 
from trial results. 

As to the rudders, Mr. Venus has men- 
tioned that the tiller arms were shrunk and 
keyed on, and that there were no couplings, 
and I ask what arrangements are made to 
examine the clearances at the rudder top. 
The time from hard over to hard over with 
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this steering gear is given as six seconds ; 
I would like to know if that was actually 
achieved. 

The film showing the tow rope breaking 
at 30 tons pull seems to indicate that if 
that is the normal size of tow rope used by 
tugmasters the factor of safety in the tow 
ropes is only two. 

Mr. J. D. Sampson : To provide safety 
in the event of a tug being tipped, a number 
of tug owners have fitted various types of 
hook attachment which give a righting 
moment to the vessel when she gets into that 
situation. I ask Dr. Corlett whether he has 
considered any hook fitting of that type, 
since in ship canal work the tow rope is 
generally at a fairly steep angle. 

Dr. J. F. Leathard : It seems not generally 
recognised that a propeller can be designed 
only for one given set of conditions. For 
instance, in this particular vessel I under- 
stand the propellers were designed for the 
bollard condition, drawing full power on 
the bollard. On the other hand, in free 
running at the same revolutions, the power 
delivered by the engine will be relatively 
low. There are three alternatives open to 
the tug designer in trying to get the best of 
both worlds. He can adopt an engine 
which will give an overspeed ; secondly, 
he could put in a multi-speed gearbox or, 
thirdly, adopt a multi-pitch propeller, the 
last being the most expensive solution. 

In my experience of cast iron screws the 
greatest difficulty is to ensure that they are 
manufactured to an acceptable tolerance. 
As you can see from the paper, there was 
great difficulty in getting the screws to an 
acceptable tolerance, and it is difficult to 
predict performance accurately if you can- 
not have the propellers made to a closer 
tolerance than is indicated here. Further- 
more, they are apt to be of greater thickness 
than the bronze propellers. Although that 
has comparatively little effect at the bollard 
end, it has a particular effect on the free 
running characteristics. On the other hand, 
a greater thickness increases the drag co- 
efficient on the propeller blades, and you 
may lose speed on that account. 

Concerning the general arrangements of 
the tug, I think the wheelhouse is very fine, 
but I suggest that consideration should be 
given in future designs to a more suitable 
arrangement of instruments. It has been 
suggested that the instruments could be 
arranged in a semi-circle in front of the 
wheel, and the size of the wheel itself could 
be reduced considerably. 

Dr. Corlett, replying to the discussion, 
said : I agree with Dr. Van Manen that you 
always want a quantitative rather than a 
qualitative estimation of features. But in 
this case the tests were relative, tests of 
a satisfactory tug of a known type against 
a projected one ; and the purpose was to 
some extent political, to satisfy the pilots, 
as well as technical. 

I have no experience of the use of the Kort 
nozzle and flanking rudders in a normal 
harbour tug. It is a perfectly normal arrange- 
ment with pusher tugs and it is extremely 
effective, but I would not agree that the 
advantage of the pull of the Kort nozzle is 
that great. In the Manchester Ship Canal 
context you have to remember that often 
there are large pieces of wood floating on 
the water, and the arrangement mentioned 
is not of much use if your tug is in dock to 
have her stern frame straightened. So that, 
reluctantly, the Kort nozzle is ruled out. 

I am entirely with Mr. Griffith in his 
remarks on cast iron screws. But, as Mr. 
Gibson has mentioned, the Manchester Ship 
Canal Company have had a lot of experience 
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of broken propellers, and with tugs operat- 
ing in confined waters I think there is 
something here which can be regarded as 
reasonable. 

On engine seatings and vibration, | think 
that much depends on the type of vibration. 
There is a great deal of vibration trouble 
with loose or unduly flexible seatings, and 
welded seatings can avoid those troubles. 
On the other hand, every diesel engine has 
variable torque, and this can produce panel 
vibration and torsional vibrations of the 
complete hull, with resonance. We have 
found that in a ship with a welded structure 
the torsional frequency of the hull may be 
just enough to come into the operation of 
the engine. On the other hand, with a 
riveted hull it may be just outside ; and yet 
again, it may be the other way round. 

With regard to propeller tip clearance, 
we have found with this type of hull, where 
the flow over the stern is of very simple 
character, we can use very small tip clearance. 
We know an instance where an IIft screw 
has a tip clearance of 74in, which is very 
small indeed. There is no vibration for 
there is no separation in the flow. If one 
calculated the appropriate margin and the 
thickness of the boundary layer and puts 
the tip outside that, there is no trouble. 

Mr. Venus in reply said : The question of 
the frames being lapped on to the floors 
was raised particularly by Lloyd’s and they 
were insistent on that method of connection. 


. Concerning screws, with cast iron we can 


never get precise pitch and even blade shape, 
and I advise going for bronze rather than 
cast iron. The time from hard over to hard 
over that was required in the specification 
was eight seconds, but it was actually done in 
six seconds. But I would mention that the 
horsepower of the steering motor was at 
least double what we would fit for a com- 
petitive price. 

I agree with the remarks by Mr. Muirhead 
concerning the factor of safety on tow ropes, 
and think the factor used is never more than 
three, and it seems highly dangerous, because 
there are terrific surge loads and you may 
have very high pulls. 

We have fitted the tow hook of the German 
type which gives a righting moment. It is 
also dangerous since it slams around and 
has to be kept carefully under control. 

The second paper presented on Wednesday 


morning was : 


PROGRESSIVE TOWING TRIALS FOR FULL- 
SCALE INLAND AND SHALLOW DRAUGHT 
VESSELS 


By J. M. Sweet, B.E. 


SYNOPSIS 


The design and method of propulsion of vessels 
for operation in shallow and inland waters have 
made impressive advances in the past fifteen years. 
Two aspects continue to have great importance for 
both builders and operators, namely the extent to 
which experiment test tank predictions can be proved 
accurate in full-scale application, and the adaptation 
of known advantages in design to the special charac- 
teristics of the regional waterways. 

This paper sets out to describe practical trials 
carried out under most favourable conditions in 
regard to weather, river conditions and tide, and records 
the scientific data so obtained. Comparisons are 
made of the resistance of typical inland and more 
ship-shape semi-deep-sea barges, of performance of 
am open screw steam tug and a Kort nozzled sister 
ship, and, most important, of the velocity versus 
power characteristics of the three methods of towing, 
namely abreast, astern, and ahead. 

All data have been collected with scrupulous care 
and in great detail, and the conditions have ensured 
maximum reliability. 

Conclusions are arrived at that could have far- 
reaching effects on the future of inland waterway 
operations in general and in the specific area in 
concern in i . The comparison of full-scale 
results with experiment tank forecasts forms the 


subject of an allied paper. 
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DiSOUSSION 

Mr. A. R. Mitchell : It is stated in the 
paper that on preliminary free running tests 
with both the Kort nozzle and the open 
screw tugs they were unmanageable on the 
shallow water course. From the fact that 
the tunnel tug was used for the shallow 
water experiments it can be deduced that 
her maneuvrability was satisfactory. The 
explanation for the better performance of 
this tunnel tug over the others is, in my 
opinion, that the propellers of diameter 
considerably greater than the draught of 
the vessel are completely housed within the 
tunnels, and so a lesser draught is obtained, 
with a corresponding increase of water 
under the keel, which is a major factor in 
manceuvrability in very shallow water. 

Further information would be welcomed 
about the wave formation causing the steam 
tugs to trim so much by the bow that they 
grounded. Is it possible that the speed 
exceeded the critical speed of the wave of 
translation applicable to the depth of water? 

For the tunnel tug “ Aila” the results 
given show conclusively the advantages of 
push towing in shallow water. Taking 
abreast towing as a basis, astern towing shows 
an improvement of about 11 per cent, and 
push towing 24 per cent. Even in deep water, 
push towing showed a distinct advantage 
over the other two methods. 

Concerning shallow water effect, a table 
illustrates the penalty to be paid in power 
when relatively high speeds are maintained 
in shallow water. With the “ Parveen” 
and “Lalganj”’ the power went up by 
28-5 and 34-6 per cent respectively with a 
reduction in depth of water from five times 
the draught to twice the draught. When you 
have less water under the keel than your 
draught, we would not be prepared to 
guarantee any results. In a particular case 
the speed in deep water was 9-5 knots, 
and when the depth of water dropped to 
1-44 times the draught the maximum speed 
obtainable came down to 5-5 knots. 

The trials carried out by the author for 
push towing were with only two barges 
ahead of the tug, and the barges were of a 
form not eminently suitable for pushing. 
A few years ago we built a tunnel type 
pusher tug, which is at present pushing a 
train of ten barges on an African river. 
The barges used by the author on the trials 
had a space of 18in between them, but the 
barges I refer to were wall sided and lashed 
tightly together, the fenders being replaced 
by diagonal cope bars on the shell, port and 
starboard sides inclined in opposite direc- 
tions so that the adjoining barges could move 
up and own without the copes fouling. 

Mr. W. P. Walker : When the trial pro- 
gramme was first discussed in detail the 
tests proposed in shallow water frightened 
me. During the war some tugs had been 
designed by my firm for operation in shallow 
water in Burma, and trials were run off Hull 
with one of these tugs towing the barges. 
In deep water all went well—the barges 
shouldered the wake and sat there as the 
runs over the measured distance were made. 
But it was different in shallow water, with 
a strong current running. The barges were 
either bows under; or, when speed was 
reduced and we attempted to come against 
the current, they remained stationary relative 
to the land ; or high and dry in a tangle of 
snapped ropes. 

With reference to the two different barge 
shapes, if the comparison be made on the 
basis of the same payload moved, then the 
“ Parveen” type is some 20 per cent more 
efficient than the older type, in deep water. 
In shallow water “ Parveen” is again more 
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efficient, though the amount cannot be so 
precisely defined, due to the necessity for 
loading “‘ Parveen” 12in deeper to achieve 
equal payloads. I counsel caution in the 
interpretation of the results obtained with 
the Kort nozzle and open screw tugs. It can 
only be said that for a tug of the “ Surja”’ 
type, handling tows equal to and in excess of 
the designed tow, no improvement in 
efficiency could be traced, due to the adep- 
tion of the Kort nozzle ; and in fact there 
was a loss of speed when running free. 
Against this there would be a marked 
increase in bollard pull in favour of the 
Kort nozzle tug. 

With regard to flotilla formations—pushing, 
pulling and towing abreast—with all types 
of tugs and barges tested, the optimum 
formation is pushing barges in single line 
ahead. The amount by which that is an 
improvement over abreast towing depends 
on the relative size of tug and barges, and 
also on their abreast separation. 

It would be a fair average that pushing in 
line in deep water saves 20 to 30 per cent 
of the power required for abreast towing, 
while in shallow water these figures could 
in favourable circumstances become 40 to 
50 per cent. It must also be remembered 
that these figures refer to flotillas operating 
under measured mile conditions—no wind, 
straight courses, &c. 

Dr. J. F. Leathard : I am concerned with 
the propeller performance of the Kort 
nozzle type of tug in comparison with the 
open water tug. I notice from the data 
given that the propeller diameters for both 
types are practically identical, being 2in 
more in the open water type. I would have 
thought it possible to increase that diameter, 
for if the diameter had been 6in more, it 
would have gone half way towards regaining 
the loss of pull on the bollard in the case of 
the open water screw as compared with the 
Kort nozzle type. 

The comparison of the two types on the 
basis of tons per 100i.h.p. is a misleading 
way of estimating the performance of a tug. 
At the maximum power of the open water 
screw you get 1-14 tons per 100i.h.p., and 
as you decrease the revolutions, and hence 
the power, the tons per indicated horse- 
power begin to rise. This means that it is 
possible to design a tug to give practically 
any results in terms of tons per 100 i.h.p. on 
the bollard, provided you make the screw 
big enough. 

Monsieur A. Lederer (Belgium): Europeans 
generally take a pulling tug which at one time 
pulls and at another time pushes the same 
barges, which are constructed to be pulled. 
The Americans take a pushing tow boat which 
sometimes pushes and another time pulls 
the same barges, which are constructed to be 
pushed. A good comparison has been made 
with tugs which pull barges constructed to 
be pulled and tugs which push barges con- 
structed to be pushed. It is possible, from 
such a comparison of the two+ methods, 
to arrive at the best design for the barges. 

In my opinion a comparison between 
flotillas of two barges is not sufficient ; 
it is necessary to use six or eight and the best 
forms for pushing barges are those with 
rectangular waterline and parabolic longi- 
tudinal section. 

In the pulling method the V/WL decreases 
when the flotilla becomes longer and the 
resistance per ton becomes lower. The 
intermediate barges have the maximum 
resistance, due to the wake of the barges in 
front of them. In the pulling method the 
first barge navigates in the flow aft of the 
propeller, and its resistance increase is about 
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30 per cent with a rope length of about 
150ft. Pushing, this effect does not arise. 

Coming to the comparison between tugs 
with and without the Kort nozzle, 1 note 
that the screw of the “* Brisha” was smaller 
than that of the “Surja,” a favourable 
element for the latter tug, which had not 
the Kort nozzle. However, the difference 
in the pull at the bollard was not very much. 
In the case of the ships in the Belgian Congo, 
both the tank tests and the ship tests showed 
a difference of about 45 per cent. 

I have a diagram showing the coefficients 
proposed in connection with a push-pull 
boat for the Belgian Congo. The tests with 
a model were made with open screws in 
tunnel, screws with the Kort nozzle and 
tunnel, and Voith-Schneider propellers. The 
diameter of the screws is 1-50m and the 
Voith-Schneider propellers are 2-20m and 
1:00m high. For the three ships the draught 
is 1-20m. The best in the bollard test and 
for towing was the Kort nozzle, the second 
was the Voith-Schneider propeller, and the 
third was the open screw, but for free running 
the Kort nozzle lost its advantage. 

Model tests were made in the tank for 
deep water and for a water depth of 3-50m. 
Ship tests were made on the measured mile 
at Leopoldville with a water depth of 8m 
with ships fitted with Kort nozzles and with 
Voith-Schneider propellers. 

Mr. Sweet, in reply, said: Mr. Mitchell 
referred to the difficulty we had in operating 
the two steam tugs in shallow water, and it is 
correct that the critical speed of the waves 
was in excess of the speed of the tugs at that 
draught. A series of pictures we took showed 
quite clearly the wave overtaking the tug and 
lifting the stern. 

I agree that you cannot compare critically 
the performance of pushing craft and astern 
towing craft unless they are specifically 
designed for the type of duty they have to 
perform. I think it is clear from the paper, 
however, that these trials were carried out 
with existing craft and, as distinct from the 
Belgian Congo operations, our method for 
seventy years or more has been towing abreast 
primarily for manceuvrability. 

Professor E. V. Telfer presided when the 
meeting was continued on Wednesday after- 
noon with the reading of : 


LOSSES OF SMALL SHIPS 
By C. V. MANLEY 


SYNOPSIS 


The paper presents in tabular and graphical form 
the world losses of merchant ships consequent 
upon casualty, the casualties being recorded under 
the headings of : abandoned, foundered, missing ; 
burnt ; collision ; wrecked ; broken up ; and lost 
through causes unknown. The ships lost under the 
various headings are grouped according to size, as 
defined by length, and the data are examined also in 
relation to the length of erections and age. 


DISCUSSION 


Sir Westcott S. Abell, in a written com- 
munication stated: This statistical study 
of the losses of small ships seems to bring 
out factors of the ship itself that may perhaps 
be the causes of loss. 

Ever since my early studies in freeboard, 
I have held the view that small ships, under 
300ft long, could do with more freeboard. 
In the paper it is stated that the share of 
casualties for lengths below 200ft continues 
to increase, being 36 per cent at the start of 
the century, rising to 48 per cent between 
the wars and to 66 per cent in the ten years 
after 1945. 

The type factor must matter, for 29 per 
cent of losses of ships below 300ft long were 
of the raised quarter deck pattern, while for 
single deck ships with less than half covered 
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by erections the losses were 5O per cent, and 
within these two types were nearly 80 per 
cent of the losses of small ships. 

I would like to comment on the weather 
factor, for most of these smaller ships trade 
coastwise, and meet with shorter waves of 
greater height. I note from the paper that, 
up to 1938, winter voyages accounted for 
70 per cent of all losses, and in the post-1945 
decade the percentage was higher, nearly 
73 per cent. About 1912, with the weather 
office help, we found that for the Winter 
North Atlantic some 80 per cent of severe 
gales took place between October 15 and 
April 15, which seems to accord with the 
losses given in the paper. 

Since the question of freeboards of small 
vessels is in doubt, it is well to point out that 
the paper excludes trawlers, which, by 
their forward sheer, seem to be more sea- 
worthy than other ships of their size. 

Mr. J. M. Murray: This paper must be 
read in conjunction with two previous 
papers on the subject by the same author. 
There are three outstanding pieces of informa- 
tion to be derived from the tables and they 
are : the percentage of steamers and motor- 
ships totally lost from all causes in the last 
fifty years has decreased continuously ; 
the ships abandoned, foundered or missing 
have decreased in numbers in approximately 
the same degree ; and in the last casualty 
period the percentage of loss diminishes as 
the size of ship increases. 

The very small numbers of ships more 
than 400ft long which are lost is encouraging, 
and when these numbers are considered in 
conjunction with the numbers of ships at risk 
it will be agreed that the losses are very small 
indeed. It would add still further to the 
value of the paper if Mr. Manley gave us the 
actual numbers of ships at risk. 

Mr. H. E. Skinner : The paper shows how 
safe the world merchant marine is, but 
there are a few pockets where things are 
not quite so happy. I will confine my re- 
marks to ships which are reported as aban- 
doned, foundered, or missing, and to ships 
less than 200ft long, because it is in this area 
that Mr. Manley’s report is most revealing. 
He has wisely abstained from drawing all 


‘ the conclusions he might have drawn and 


has left it to naval architects to try to push 
these conclusions a bit further. We must 
ask whether the figures given can be used 
for this analysis, particularly the figures for 
abandoned, foundered and missing ships. 
If the answer is “* yes”’ then I suggest that 
the hypothesis which fits the losses is lack of 
sufficient stability in the small vessels. 
None of the facts are inconsistent with it, 
except possibly that ships carrying liquid 
bulk cargoes suffer very small losses. One 
factor which appears is that the cargo does 
not move in relation to the ship ; possibly 
the more solid bulk cargoes do move in 
relation to the ship. But that does not absolve 
the naval architect from the necessity of 
making provision for that, and they must 
design the ships with sufficient stability to 
cope with that condition. 

The safest way to increase stability is by 
increase of freeboard. The virtual effect of 
that is illustrated by a graph in the paper, 
showing the percentage of casualties of 
single deck ships 200ft long and below from 
1899 to 1955. It shows that ships with under 
50 per cent erections, have a higher casualty 
loss than those with raised quarter deck, 
and they in turn show casualties more than 
ships with full erections. One would suppose 
that a shelter deck ship would have the least 
losses. 

In the recent Rules of Lloyd’s Register 
there is one that where ships are deficient 
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in freeboard and have no forecastle they 
must be given extra sheer. I think that is a 
Rule in the right direction. 

Mr. J. Lenaghan : When reading the paper, 
| wondered why some of the casualties 
should have occurred. One remark by Mr. 
Skinner I must support ; for the small ship 
it is absolutely essential that as much free- 
board as possible should be provided. 
That point is well supported by experience 
with some small ships built during the war 
which had only 12in of freeboard. Amongst 
the first twelve that went to sea there were 
five casualties. These occurred, not alto- 
gether because of lack of freeboard, but 
also from lack of knowledge of how to 
handle these particular ships. 

It is obvious from the details given that 
erections are an important factor, and could 
the author enlighten us on the casualties 
of the raised quarter deck type being higher 
in the smaller ships ; and can he explain 
this against the total risk of quarter deckers as 
a whole. 

Perhaps he could throw light on the ques- 
tion why the casualties between 1919 and 
1923 were so high, and also why the casual- 
ties in the first five years of ships’ lives 
should be so high. The casualties for the 
larger ships seem to have decreased over the 
years, but for the small ships they have 
increased, and 1 wonder if the small ships 
make use of the weather reports as they should. 

Another question is, if some of the ships 
could be fitted with steel hatch covers, 
would we expect the numbers of casualties 
to decrease rather than increase ? 

Mr. G. M. Boyd: Although the table 
showing total losses from all causes over the 
years indicates that the percentages have 
dropped, the total numbers of ships lost have 
remained surprisingly uniform: it would 
add to the value of the paper if the author 
could give gross tonnage figures. I should 
think that in an analysis of this kind it would 
be possible to set up an accident rate which 
could be related, not only to numbers, but 
to the time. That was done some years ago 
in a paper to the Royal Statistical Society, 
for one particular type of ship. 

Mr. L. J. Brinton: If we consider the 
losses due mainly to stress of weather and 
which come under the heading of “* Aban- 
doned, Foundered or Missing,”” Mr. Manley 
has shown that the possibility of becoming 
such a casualty is greatest for the small 
ship. It should be our concern as naval 
architects to ascertain the causes of those 
casualties and, if possible, to find a solution. 
For this purpose it would be beneficial to 
further sub-divide the casualties listed under 
this heading into causes, such as loss of 
stability, broaching to, breakdown of steering 
gear, shift of cargo, &c. Also, where loss 
is caused by flooding, which of the openings 
are most vulnerable. 

Bearing in mind that we can gain only a 
few inches freeboard in this way, is it neces- 
sarily the answer or even the right way to 
improve the safety of small ships? After 
all, a submarine operates safely with a 
negative freeboard because its openings are 
as near 100 per cent invulnerable as human 
endeavour can make them. I suggest that 
it would be preferable to concentrate on 
improving the safety of any openings in the 
small ship. To this end it may be necessary 
to consider amending the Load Line Rules, 
which at present stipulate that ships with 
up to 10ft freeboard have the same standard 
of closing openings, even though, with a small 
freeboard, the openings are in a far more 
vulnerable position. 


(To be continued) 
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Letters to the Editor 


(We do not hold ourselves responsible for the opini 
correspondents) 


of our 





RAILWAYS INTO ROADWAYS 


Sir,—In his letter in your issue of March 
28, Mr. Spencer instanced the conveyance of 
1000 tons of coal engaging only sixteen 
railwaymen compared with from three to 
five times that number of men, by his calcu- 
lation, were roadway substituted for railway. 
But he disregarded certain facts. For 
instance, the average trainload—which still 
engages all Mr. Spencer’s sixteen men—is 
not 1000 tons ; it is only 159 tons, or ninety 
passengers. And the average coal haul is 
only fifty-six miles, which means that within 
the coal’s overall transit time by rail, expressed 
as X days (including loading, marshalling, 
transit and unloading), tipping lorries would 
each be able to complete 12X round trips : 
a single 20-ton tipper could do the job of 
Mr. Spencer’s entire train in four days, or of 
the average train in sixteen hours. Britain 
is perhaps too small a country for railways. 

However, it was the all-important subject 
of manpower that gave rise to Mr. Spencer’s 
calculation. May I offer an alternative 
calculation, as follows: roundly, British 
Railways employ 600,000 people to run 
daily 40,000 trains yielding 1,000,000 train- 
miles; accordingly, the daily output of 
fifteen railwaymen is one train that runs 
25 miles. For each day of the year the 
fifteen men each draw the equivalent of six 
hours’ pay, which that average train has to 
earn for them in one-and-a-half hours ; its 
“crew ” is therefore sixty, not the commonly 
supposed three, nor even Mr. Spencer’s 
sixteen. 

He went on to echo the British Productivity 
Council on the need to reduce “ non-pro- 
ductive labour, such as transport, to a 
minimum,” thereby raising the national 
aspect of this manpower problem, on which it 
will be relevant to quote the British Transport 
Commission : in its 1956 report it gave 
an indication of the proportion of Britain’s 
transport burden borne by B.R.’s 570,547 
army of employees. The actual words of 
the report were : “ All the transport activities 
operated by Commission-owned undertak- 
ings together represent less than one-third 
of the total transport activity of the country.” 
Under those circumstances, and in view of 
the licensing of an extra million motor 
vehicles in the meantime, it must now be 
very doubtful whether B.R.’s share of 
Britain’s transport activity is as much as 
one-seventh. If all other forms of transport 
used whole-time manpower on the same 
scale as B.R., there would be 4,000,000 
transport employees among our 23,000,000 
working population! The actual number 
(including B.R.) is about 2,000,000. Plainly 
the railways are a glutton for manpower : 
no wonder the average train crew works out 
at sixty. 

This manpower discussion is relevant also 
to Mr. Trillo’s eulogy of safe rail travel in 
your same issue of March 28. The passengers 
certainly are safe enough (incidentally, 


according to the Royal Society for the 
Prevention of Accidents, bus passengers are 
equally safe), but the 570,547 railwaymen are 
in a very different category. As recently as 
March 20 the National Union of Railwaymen 
was pleading for higher wages partly on the 
grounds that the railway industry was still 
the third most dangerous in the country. 
Are we justified in perpetuating so dangerous 
an industry, imperilling fully 1 per cent of 
the entire population, when there is an 
existing alternative ? 

Unfortunately, as this correspondence has 
shown, the issue is obscured by our lacking 
any true picture of that existing alternative— 
road transport. It is of but stunted growth 
in Britain: loaded down with taxes ; its 
setting a system of highways that are more 
truly byways. Give it the run of that sublime 
route system at present overlaid with rails 
and it will become something altogether 
different : its speed, safety, cost, comfort, 
reliability, working capacity, will all be 
changed—surely for the better. 

T. I. Ltoyp 


London, E.C.1, 
March 31, 1958. 


Sir,—Neither Brigadier Lloyd nor Mr. 
Gordon England tells us whether we could 
expect to be able to write legibly while 
travelling on the super-autobahnen that 
beguile them. Mr. England implies that he 
could only guess how many millions of pounds 
could be saved by prohibiting parking. 
This confirms my impression that the same 
method was used in arriving at the numerous 
millions that the super-autobahnen are 
promised to save us. But he does not attempt 
even to guess how much time we should lose 
in using them instead of travelling by rail. 

I do not “ envisage ’’ any kind of road or 
vehicle and I do endeavour to distinguish 
between change and progress, but as a 
passenger (regrettably more troublesome 
than a statistic) I do ask the progenitors of a 
bright scheme to tell me (if and when they 
should get down to practical matters) how 
much worse off I should be if it were inflicted 


on me. 
W. A. TUPLIN 


Sheffield, 
March 22, 1958. 


Sir,—In reading recent articles in yours 
and the National press I am very surprised 
by the narrow mindedness of contributors 
on our transport problems. It is an improve- 
ment in our transport facilities we seek, not 
a reorganisation. The present road system 
could be improved very quickly and cheaply 
by suitably by-passing present bottlenecks. 
Inspection of local conditions would no 
doubt produce numerous examples which 
could be overcome by the provision of a 
bridge in the first instance. A good example 
would be the provision of a bridge or viaduct 
to carry Southend to London traffic over 
Gallows Corner roundabout, simple, relatively 


cheap and solving a major problem on Sunday 
evenings in particular. 

The capacity of any major road is not in 
many cases determined by the road but by 
the capacity of the access to it. I feel this will 
be the case on the Yorkshire motorway. 
This scheme should have been preceded 
by joining the A2 and AS roads by a “ Watling 
Street Viaduct” to by-pass London and 
give a direct link with the Midlands to Dover 
and the Continent. It should have been 
possible to-day to travel by road from 
Aberdeen to Dover without the Yorkshire 
motorway at a steady maximum speed of 
40 m.p.h. to achieve a 35 m.p.h. average 
without being impeded by traffic lights and 
speed restrictions, by the provision of suitable 
by-passes, double decker roads and bridges. 

The present railway system is not being 
worked at anywhere near even quarter full 
capacity. The Midland Region states that, 
by building new marshalling yards, freight 
trains could be run at four minutes headway 
on present tracks; in fact that is their inten- 
tion. This suggests a possible 15,000 tons 
per hour twenty-four hours per day. If by 
building marshalling yards, fitting brakes to 
all freight vehicles, and by imaginative 


modernisation such as that at Barking, all 
tracks could carry heavy freight trains at 
such headways, Brigadier T. I. 

suggestions would die a natural death. 
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The Cinderella of the British Transport 
Commission, the inland waterways system, 
could also be improved to carry more mer- 
chandise more quickly. The reduction in 
the number of locks and simpler lock gates, 
the straightening and removal of tortuous 
sections, would all improve journey times. 
The widening of canals would give greater 
carrying dapacity. 

A. T. BUTCHART 

Bedford, 

March 29, 1958. 


Sir,—Mr. Gordon England is rather out 
of date in his experience of the German 
Autobahnen. I have driven a few hundred 
miles on them during the last few years, and 
find it a most dangerous and nerve-racking 
business. 

On busy sections (which are the majority) 
the right-hand lane of each carriageway is 
usually occupied by heavy lorries and trailers 
advancing nose to tail at about 45 m.p.h., 
overtaking one another from time to time. 
The private cars are obliged to use the left- 
hand lane. The effect is similar to that of 
driving along a wall that is not only moving 
forward at 45 m.p.h. but liable at any moment 
and with little or no warning to bulge out 
in one’s path. 

Mr. Gordon England would do well to 
inform himself of the latest progress in the 
design of railway vehicles. By good design 
there is to-day no difficulty in eliminating 
the bad riding of which he complains. 

C. J. O. GARRARD 


Sutton Coldfield, 
March 24, 1958. 
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TURBOBARILLET 


Sir,—In your article on “Gas Turbines 
in 1957,” published on page 61 of the January 
10, 1958 issue of THE ENGINEER, the following 
Statement is made regarding Mr. M. de 
Valroger’s “* Turbobarillet’’ turbo-prop 
engine that “‘ The principal disadvantage 
seen by the author is the high power con- 
sumption in windmilling any gas generator 
shut down, which is estimated at 20 to 30 
per cent of its power output.” I believe 
this statement would apply only if the gas 
generators were geared together. The 
schematic view of the “* turbobarillet ” engine 
included in the article shows the gas genera- 
tors free from each other. In this case, it is 
not obvious at first in which direction the shut 
down gas generator would rotate. This would 
depend on whether the static pressure in the 
exhaust duct is higher than the compressor 
inlet pressure and these pressures are affected 
to a considerable extent by the speed of 
flight. It is, therefore, conceivable that 
under static condition, the pressure in the 
exhaust duct be higher than at the compressor 
inlet, in which case the shut down gas genera- 
tor would windmill backward and hot gases 
would recirculate to the inlet of the adjacent 
compressors, a condition which is obviously 
undesirable. 

The operational characteristics of this 
type of power plant require careful study 
before any generalised statement can be 
made. I trust that these comments may be 
of interest to you. 

MARCEL PIRY 

Fairchild Engine Division, 

New York, 
February 14, 1958. 


THE BRITISH MACHINE TOOL 
INDUSTRY 


Sir,—In a statement entitled ‘** The British 
Machine Tool Industry,” recently published 
by the Machine Tool Trades Association and 
reviewed in your March 7 issue, the machine 
tool is rightly described as ‘‘ the basic machine 
of all present-day production”; but there 
is even more in it than that. Machine tool 
design, in making our present engineering 
and other products possible, is the basis of 
our present-day civilisation. It demands a 
very high development of scientific and 
engineering ability in design and construction, 
both on the theoretical and practical sides, 
and provides the finest possible training 
ground for engineering designers. 

A nation with a vigorous, progressive and 
forward thinking machine tool industry has 
the finest possible human and material 
foundation for the rapid development of all 
the industrial arts, both of peace and war. 
The engineer with a good machine tool design 
training can turn his hand to the design of 
almost anything else with confidence. The 
nation without such an industry is dan- 
gerously dependent on others. In view of 
this, and of the suitability of the work to our 
national genius it is surprising, to say the 
least of it, that the industry is usually regarded 
by others, and even by itself, as mainly a 
commercial activity, and that, in comparison 
with Continental nations, it has only very 
recently attracted any attention at a high 
scientific or intellectual level. 

Apart from instrument work, which goes 
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back earlier, the foundations of the machine 
tool industry were laid by the work of Henry 
Maudslay (1771-1831) and his pupil, Joseph 
Whitworth (1803-1887). These men gave 
us a good world lead, and Whitworth, by 
putting a substantial sum from his industrial 
profits into educational scholarships, did his 
best to see that we should retain it. By about 
1905, however, this lead had been lost. 
The scholarship system had not been extended 
by Whitworth’s successors to keep pace with 
the expansion of industry ; and we now lag 
so far behind that it seems unlikely that we 
shall ever catch up. These are serious words, 
and they demand supporting evidence. 

In the Science Museum there is an early 
bevel gear shaping machine of about 1890, 
designed by J. Buck, a foreman at Robey 
Smith’s works, Lincoln. There are no up-to- 
date British bevel gear cutting machines on 
the market to-day. Nearly all the British 
machine tool makers act as agents for foreign 
firms, and meet this country’s needs for 
these, and many other precision machine 
tools, from foreign sources, evidently viewing 
the rake off on the sale of a foreign machine 
as being as well earned as the profit from the 
sale of a British-designed and built machine. 
This may well be so from a commercial 
point of view, but there is much more in it 
than that. 

The published statement gives a figure of 
73 per cent of the machine tools needed for 
the country’s last war effort as having been 
produced in this country. This may be so, 
counting each tool, whatever its character, 
as one unit ; but the imported 23 per cent 
were largely the indispensable precision tools 
not made in this country at all, e.g. large jig 
borers and precision gear cutters, without 
which we could not have got on with the 
job. Even now, the whole of our defence 
and aircraft material, with hardly an excep- 
tion, is dependent for its existence, in one 
way or another, on foreign designed and 
built machine tools and components, because 
the British equivalent just does not exist. 
The tool rooms of most up-to-date engineer- 
ing works, where real precision is needed, are 
mainly equipped with machines from Switzer- 
land, America and Germany. These show, 
in general, more vitality and a higher brain 
content than the nearest British equivalent, 
as the agency system has had a deadening 
effect on British designers. Machine tools, 
like many other things, are the work of men, 
rather than of firms. Who, at the present 
time, or in the more recent past, are the 
intellectual heirs of Maudslay and Whit- 
worth, men who could keep this nation in 
the lead it once held ? 

In view of the national importance of 
the vitality and scientific ability of the industry 
it is strange that so little attention has been 
given to it by national bodies such as the 
Royal Society, the university schools of 
engineering, the Royal Society of Arts, or 
even the D.S.I.R. As far as can be seen, none 
of these bodies nor even—until very recently 
—the professional institutions, seem to have 
given any attention at all to what is probably 
the most vitally important industry in the 
whole country. Unless conditions are created 
which make machine tool design attractive 
to men of outstanding talent and ability, as 
well as experience and skill, we shall never 
catch up. 
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This tendency—emphasis on the profit 
rather than on the product—is reflected 
through many other industries in this country. 
Far too many of the more interesting exhibits 
at the last machine tool exhibition at Olympia 
were foreign machines, or were made in this 
country under licence from foreign designs ; 
and the same applies to the more recent 
engineering exhibition last autumn. 

No ; our machine tool industry, though 
capable of meeting most of the needs of 
other industries from such world sources as 
are available, has little reason to be com- 
placent. Largely owing to its neglect of the 
intellectual content of its own product, we, 
as a nation, are in a fair way to losing our 
ability to earn our own living in a competitive 
industrial world. 

HuGH CLAUSEN 

London, N.W.2, 

March 20, 1958. 


ORIGIN OF THE WORD ‘“*MIL” 


Sir,—Browsing through an old volume of 
THE ENGINEER, Vol. 26 (1868), I came across 
a short article on page 406 by F. L. Pope, 
‘““On a Standard Wire Gauge.’’ This par- 
ticular article struck me, because there is a 
reference to the introduction of the word 
“‘mil’’ for a thousandth of an inch. F. L. 
Pope says in his article: ‘Mr. Joseph 
Whitworth of England, proposed in 1857 
the adoption of a gauge, in which the number 
of each size corresponded to its diameter in 
thousandths of an inch. This was, however, 
too radical a form to meet with general 
favour, and the proposed system never came 
into practical use. The following year Mr. 
James Cocker, of Liverpool, proposed a new 
gauge, differing but little from those in 
ordinary use but made more regular in its 
gradations. He also introduced the word 
‘ mil,’ to designate thousandths of an inch, 
which has been found very convenient in 
practice.” 

Unfortunately, I have thus far been unable 
to find any reference where James Cocker 
might have published his proposal for the 
introduction of the word “ mil.” I wrote, 
a few months ago, to the Liverpool Engineer- 
ing Society, whose Hon. Secretary went to 
some trouble to obtain information of the 
man James Cocker. There are entries in the 
Liverpool Directories for a James Cocker, 
Merchant. First entry is in 1847, while the 
1860 directory and onwards contain no 
mention of James Cocker. The Liverpool 
Engineering Society was only founded in 
1875 so that Cocker possibly could not have 
been a member of that Society. 

Otherwise, the subject seems to be quite 
interesting because 1858 would be “ mil- 
Centenary” and, furthermore, the origin of 
the word “mil” certainly has not been 
traced yet. The Oxford English Dictionary 
quotes an 1891 reference. 

It seems that the article by F. L. Pope 
mentioned above was reprinted in THE 
ENGINEER from the U.S. Telegrapher and 
maybe some more information could be 
found there ; but this seems to be a rather 
vague suggestion. 

Unfortunately, I do not have access to the 
1858 THE ENGINEER. It could be that these 
volumes contain an article by Cocker. 

I would be very glad if this communication 
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would contribute to the clarification of the 
origin of the word “* mil.” 
H. DRUBBA 

Essen, Germany, 

March 11, 1958. 

{Our issue of January 29, 1858, contains a 
description of a wire gauge under a patent 
dated June 16, 1857, and granted to James 
Cocker of Liverpool. The article, however, 
contains no reference to the word mil. 
The dial of the instrument was to be “* gradu- 
ated by preference to a decimal scale.”— 
Ed., THE E.]} 


Book Reviews 


The Ultra High Frequency Performance of 
Receiving Valves. By W. E. BENHAM, 
B.Sc. (Lond.), F.Inst.P., and I. A. HARRIS, 
A.M.LE.E., A.M.Brit.1.R.E. Macdonald 
and Co. (Publishers), Ltd., 16, Maddox 
Street, London, W.1. Price 28s. 

THE aim of this book is to analyse mathe- 
matically the limitations of conventional 
valves in the v.h.f. and u.h.f. ranges where 
electron transit time adversely affects per- 
formance. The standard of mathematics is 
not beyond that of the engineering and 
physics graduate and the authors interpret 
their results physically. It is a book for the 
specialist, and more particularly the valve 
specialist, though the circuit engineer will 
find something of interest in Chapter 8 on 
the valve as a four terminal network and in 
Chapter 10 where the effect of transit time on 
noise factor is considered. In the latter 
chapter theoretical calculations of noise 
factor increase due to transit time are shown 
to give results in reasonable agreement with 
measurement. 

The first chapter states the problem of 
transit time increase of input conductance in 
terms of induced currents in grid-cathode and 
grid-anode circuits, and refers to the effect of 
the electrode lead inductance and of interelec- 
trode capacitance as well as of cathode 
coating interface impedance. The authors 
do not clearly explain why they start with 
electron flow (Fig. 1.1.) and then switch to 
conventional current flow (Fig. 1.2.). This 
short chapter could with advantage conclude 
with an introduction to the rest of the book. 
Chapter 2 is a useful restatement of the funda- 
mentals of current flow in interelectrode 
spaces, and these fundamentals are employed 
in the next two chapters dealing with high 
frequency characteristics of ideal diodes, 
triodes and tetrodes under small signal 
conditions. A short paragraph on 
“ bunching” of electrons in a drift space 
and the possibilities of velocity modulation is 
included in the chapter on diodes but is not 
pursued because the authors state in their 
preface that they are dealing only with ordin- 
ary valves. One of the few misprints occurs 
here in Fig. 4.la. where the grid-cathode 
spacing should be designated d, and not d,. 
Chapter 5 indicates the modifications 
necessary in the idealised analysis to account 
for the effect of the initial velocity of the 
electrons. Irregularities of current and 
transit time due to initial velocity, the 
electric field configuration in the cathode-grid 
space and the lens action of the grid-anode 
field are also considered. 

Induced currents in retarding fields, the 
subject of chapter 6, lead to a consideration 
of the diode with negatively biased anode 
(chapter 7) which gives conditions similar 
to those met in the grid-cathode space of 
amplifier and mixer (frequency changer) 
valves. Chapter 9 on the u.h.f. operation of 
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valves as oscillators, power amplifiers or 
frequency changers with large input signals 
seems rather an afterthought, for the authors 
admit that no satisfactory large signal transit 
time theory has yet been developed. With so 
little to go upon the material hardly acquires 
the dignity of a chapter and could better 
have appeared as an extension of one of the 
small-signal chapters. The last chapter on 
noise factor is of particular interest to the 
v.h.f. and u.h.f. receiver designer, and apart 
from developing the theory of noise in diodes 
and triodes the authors obtain expressions 
for the noise factor of triodes in common 
cathode or common grid (grounded grid) 
connection. The resistance of the cathode 
coating and the reflection of electrons from 
the anode are shown to have important 
effects on the internally generated noise. 

Minor criticisms are the use of the asterisk 
for two entirely different purposes, namely, to 
denote conjugate values and to draw atten- 
tion to footnotes. In one or two places the 
meaning is obscure, notably on page 130 in 
the bracketed information where G, is 
defined. On page 132 is given an expression 
for 3i, but a meaning is not given to i, until 
a page later. 


Materials of Civil Engineering. By J. P. M. 
PANNELL, M.I.C.E., M.I.Mech.E. Hutchin- 
son and Co. (Publishers), Ltd., 178-202, 
Great Portland Street, London, W.1. 
Price 21s. 

Materials of Civil Engineering is not, 
Strictly speaking, a text book ; nor is it a 
book for advanced or specialised study, 
since each of the subjects dealt with is 
treated more fully in specialised volumes. 
If an analogy can be made with the study 
of a language, the book is rather like the 
“reader ’’ which gives a practical under- 
standing balancing the text book of gram- 
matical rules. Here we have an exposition 
of the principal materials encountered by 
the civil engineer, not in terms of “ strength 
of materials’ but in a form which gives a 
background to the practical experience of 
using these various materials in construc- 
tional works. The subject matter covered 
by the book probably is not required by any 
particular examination syllabus; it has 
apparently been selected for its practical 
value and the civil engineering student or 
the practising engineer will find a great deal 
of knowledge conveniently amassed in it, 
which might prove of more direct value 
than some of the subjects in the examination 
syllabus. 

The subject matter of the book is as follows. 
The principal engineering soils are described, 
and basic principles of soil mechanics and 
of testing soils are explained. ‘“* Rocks” 
are similarly described in the second chapter. 
There are four chapters on timber, the first 
a general one delineating the properties 
and structure of wood and specifications for 
its use ; then European timbers, timbers of 
the western hemisphere, and timbers of 
Africa, Australia, and Asia are described. 
The extraction and metallurgy of iron is 
explained in a chapter entitled “Iron” 
which is followed by chapters on the manu- 
facture of steel, and on the shaping and use 
of steel. Aluminium and its uses are given 
a chapter, and then there is a chapter on 
cement and one on concrete. Bituminous 
materials, paint, rubber, and _ plastics 


are the materials discussed in the final chapter 
“* Products of the Industrial Chemist.” 

All these various topics are presented with 
a very practical bias; they are not just 
“ digests”’ of information but bring out 
those facts which an engineer engaged in 
constructional work will need as a back- 
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ground. Indeed, the foreword suggests that 
the book might be considered as an introduc- 
tion to the British Standards dealing with 
the various materials. The presentation is 
attractive and the descriptions are compact 
and precise. 


Elementary Nuclear Physics. By W. K. 
MANSFIELD, Nuclear Engineering, Mono- 
graph No. I. Temple Press, Ltd., Bowling 
Green Lane, London, E.C.1. Price 10s. 6d. 

THIs is the first of a new series of monographs 

on nuclear engineering subjects. It embraces 

so broad a field, however, that to call it a 

monograph is perhaps not altogether appro- 

priate. The author’s attempt to compress an 
account of modern atomic physics into about 
sixty pages is certainly a gallant one, and he 

a to a surprising extent succeeded in his 

task. 

The treatment is, in the publisher’s words, 

** intended for university and technical college 

students, research assistants and qualified 

technicians who require a broad understand- 
ing of those topics of nuclear engineering 
outside their own field of study,” and to one 
who is not a stranger to modern physics the 
outline presented is fair. Provided that 
nobody is misled into regarding it as a sub- 
stitute for a textbook, or as a sort of 
““ Physics Made Easy,” the publication is a 
useful one, but to those whose notions have 
not been properly attuned the book may be 
merely bewildering. The author himself 
seems sOmetimes a little uncertain as to the 
nature of his audience. Thus, after looking 
at atomic and molecular weights and the 
kinetic theory of gases, he describes atomic 
structure on the usual analogy with the solar 
system : he then introduces valency on page 5 
as “‘the number of hooks the atom has for 
making chemical compounds,” states at once 
that this “is determined by the excess, or 
deficit, of electrons over and above those 
necessary to complete a shell,” and then, after 
three or four intermediate pages making no 
reference to valency, proceeds to discuss 
exchange forces and the covalent bond. A 
reader who is fresh enough to the subject to 
be enlightened by the hook metaphor will 
like this to be enlarged upon, and may well 
find incomprehensible the matter on exchange 
forces, while a reader who is at home with 
exchange forces hardly needs the homely 
illustration. The book cannot satisfy the 
whole range of readers between these two 
because it cannot provide the full develop- 
ment of its subject, from simple beginnings 
onward, in the way a good textbook does. 

The same limitation necessarily applies to 

subsequent chapters. They are devoted to, 

respectively, the nucleus, radioactivity, the 
neutron, the interaction of matter and radia- 

tion, and the detection of the latter. A 

useful detail is a page at the front of the 

book setting out the notation—particularly 
useful since several symbols are employed 
with more than one meaning. 

Boldly drawn diagrams illustrate the book 

(which is bound in thick paper covers), and 

there is an index. 


Books Received 


Safety Aspects of Nuclear Reactors. By C. Rogers 
McCullough. D. Van Nostrand Company, Ltd., 
rg High Street, Kensington, London, W.14. Price 

“* 


Steam Locomotive Design. Part II. By R. H. 
Mann. The Association of Engineering and Ship- 
building Draughtsmen, Onslow Hall, Little Green, 
Richmond, Surrey. Price 6s. 


A Treatise on the Internal Mechanics of Ball, 
Tube and Rod Mills. By H. E. Rose and R. M. E. 
Sullivan. Constable and Co., Ltd., 10, Orange 
Street, London, W.C.2. Price 25s. 
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Aerothermodynamic Test 


Plant 


On Wednesday last week Air Marshal Sir Geoffrey Tuttle, 


Deputy Chief of Air Staff, formally opened the high altitude 


test plant of Bristol Aero-Engines, Ltd. 


illustrations of the plant appeared on April 4, page S02. 
We give here an outline description of the facility, which 


is principally used for testing ramjets. 


HE engine test plant used by Bristol 

Aero-Engines, Ltd., for the development 
of ramjet engines is the only one in operation 
in this country in which the test cell can be 
evacuated to reproduce the conditions of 
running at high altitude. The pressure in the 
test cell can be brought down to 14 Ib per 
square inch, for zero mass flow, by steam 
ejectors. The range of altitudes and air 
speeds that can be simulated depends upon 
the size of the air stream required ;_ the 
facility as at present constituted can test ram- 
jets up to 32in in diameter, but by doubling 
the number of steam ejectors, 36in engines 
could be accepted, even without increasing 
the size of the air ducts. The pipework at 
present installed is of mild steel and, thus, 
working temperatures are limited to 450 deg. 
Cent. ; Mach number 3-5 can therefore not 
be exceeded until chrome-molybdenum piping 
is in use. The envelope in which tests are 
possible is limited in various directions by 
air supply, ejector capacity, heater capacity 
and, to a less serious extent, cooler capacity. 
The envelope for a representative engine is 
reproduced in the diagram overleaf. 

The general arrangement of the plant can 
be seen in the diagram below. There are 
four main modes of operation, i.e. low, 
medium and high altitude, and transients. 
The ejectors are run for high and medium 
altitude tests, and compressed air is supplied 
to the plant for low and medium altitude 
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A number of 


main, is derived from “ Proteus» Mark Lil 
compressors housed in what is called an air 
station. Up to four compressors can be 
used, and to allow the full installed electric 
power to be used by either two or four, the 
motors are coupled together into two sets : 
when high pressures and low mass flows are 
required, two of the compressors are dis- 
connected. The motors have a total rating 
of 26,000 h.p. for two hours or 21,000 h.p. 
continuous ; two compressors can be driven 
at 12,000 r.p.m. to give 84 Ib per second at 
8 atmospheres pressure and 315 deg. Cent., 
or four at 11,000 r.p.m., delivering 150 Ib 
per second at 6 atmospheres and 260 deg. 
Cent. 

Within the main building of the plant are a 
heater and a pair of coolers, through which 
all or part of the air can be passed. The 
heater has a 36-ton matrix which can be 
charged in four hours by 1500kW electric 
elements ; an air flow of 80 lb per second 
can be raised from 260 deg. to 350 deg. 
Cent. for ten minutes, and outlet tempera- 
tures up to 450 deg. Cent. are available. To 
provide a close to constant outlet tempera- 
ture, louvres distributing the air between the 
3ft diameter central passage and the gaps 
between the 10ft diameter storage discs are 
controlled automatically. The two coolers 
are fed with up to 50,000 gallons of water 
per hour, and can reduce the maximum air 
flow of 160 lb per second to 95 deg. Cent. 


543 





sidered necessary to have a door which spoilt 
the symmetry of the cylinder in order to give 
adequate access to the test bed proper and 
the result was a difficult pressure vessel which 
was fabricated by Babcock and Wilcox. The 
cell weighs 108 tons and the door, which is 


20ft long, 10 tons: it is held closed by a 
series of bolts in shear. The complete cell 
has been tested to extreme pressures of 90 Ib 
and 1-Olb per square inch absolute. 

The air enters the cell through one of a 
selection of fixed-geometry nozzles suitable 
for Mach numbers up to 3. Facing the nozzle 
is mounted the ramjet under test, supported 
on a swinging stand to allow direct measure- 
ment of thrust. It is important to realise 
that to produce realistic conditions within the 
ramjet it is necessary only to have a suffi- 
ciently low pressure in the test cell to choke 
the propelling nozzle: however, if the 
ambient pressure is greater than that in 
actual flight, the thrust will be affected, and 
hence direct assessments of thrust cannot be 
made over the whole of the envelope indicated 

—in particular, not near the “ejector” 
boundary. 

The test cell has water-cooled glass windows 
facing the control room, and also a series of 
glass windows which are shattered by explo- 
sive charges if the pressure in the cell during a 
test exceeds 25 Ib per square inch absolute, 
thereby safeguarding the cell against bursting. 
At the rear of the cell are water sprays to cool 
the exhaust, which impinges on a fixed 
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Exhaust gases leave the cell by an under- 
ground duct which includes two 5ft diameter 
wedge gate shut-off valves: to reduce the 
risk of damage by an accumulation of un- 
burnt fuel vapour in the tunnel, Graviner 
explosion suppression equipment is installed 
to flood the duct with chlorobromomethane 
if light is sensed by the detector. 

The duct divides into three before reaching 
the silencing tower, one branch leading to a 
plain blast pipe and the other two dividing 
again toruntothreeejectorseach. Theejectors 
may be fitted with alternative nozzles to pass 
either 33 Ib or 40 1b per second of steam each; 
various combinations of ejectors can be used, 
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and at maximum flow the accumulators can be 
exhausted in six-and-three-quarter minutes. 
The 98,000 Ib of steam expended can be 
replaced in two-and-a-half hours by the three 
oil-burning boilers. A water treatment plant 
able to process 40,000 Ib per hour is provided, 
together with storage for 12,000 gallons of 
make-up. Water for the boilers, the coolers 
and the sprayers is all drawn from a 250,000- 
gallon reservoir. 

The ejectors and air discharge outlets are 
located in a silencing tower 100ft long which 
extends 20ft below ground level. Other 
conspicuous features of the installation are 
the surprisingly large tank farm for engine 
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fuel, with six tanks totalling 26,000 gallons : 
there is, however, no hint of fuels other than 
hydrocarbons being used. 

The control and instrumentation compart- 
ments house comprehensive measuring gear 
for thrust, fuel consumption, pressures and 
temperatures. In addition to the recording 
of research phenomena on Honeywell-Brown 
chart recorders, the main instruments are 
duplicated on an auto-observer and recorded 
photographically. 

The fourth mode of operation above- 
mentioned is the simulation of acceleration 
of an engine through the atmosphere. For 
this transient condition, the air delivery is 
initially passed through the blow-off valves, 
and these valves are then closed, while the 
cell delivery valves are opened. This is 
normally done according to a predetermined 
programme, but apparatus has been developed 
with which the desired conditions, particu- 
larly Mach number, at the nozzle are specified 
Over a given time and a servo system drives 
the valves to produce the desired results. 

An interesting feature of the work of the 
plant is that much use is made of slotted 
nozzles, analogous to the slotted working 
sections of transonic tunnels. These have 
the advantage that they can be driven through 
a range of Mach numbers by varying the 
air supply : the limit to their use is, of course, 
the wastage of air through the slots at the 
highest flows. 

On a tour of the plant after its opening, we 
observed many interesting intake configura- 
tions being tested in model form, including 
three-shock intakes with a change in taper 
of the centre body and a cascade intake with 
two circular rings in between centre body 
and outer lip. In view of the fact that the 
intake of the “ Thor” has never been seen 
in public, it may be worthy of record that 
in the opening ceremony a “ Thor” was 
ignited at a simulated Mach 2 at 30,000ft : 
for a 16in diameter engine this corresponds 
to approximately 1800 Ib thrust. 

The cost of the plant, as distinct from the 
buildings and services, was, we understand, 
met by the Ministry of Supply. 


Naval Architects’ Annual Dinner 


THE annual dinner of the Institution of Naval 
Architects was held at Grosvenor House, Park 
Lane, London, on Tuesday, March 25, with the 
President, Viscount Runciman of Doxford, in 
the chair. The Earl of Selkirk, the First Lord 
of the Admiralty, gave the toast of ‘ The 
Institution of Naval Architects,’’ and commented 
that the country depends upon the design and 
quality of our ships. Although it may be con- 
sidered that aircraft were unduly favoured, he 
thought that the shipping industry demonstrated 
its virility by standing on its own feet, and then 
went on to be optimistic about the recovery 
from conditions of low freight rates, since the 
rise in the standard of living throughout the 
world meant expansion of trade. On the question 
of propelling machinery, he felt that we must 
resist the temptation to develop and install a 
nuclear power plant in a ship solely for pro- 
paganda purposes, but must await the production 
of a plant which was an economic proposition. 
Viscount Runciman remarked upon _ the 
enormous growth of world shipbuilding output, 
which implied the renewal of a ship every twelve 
years. This position of there being more ships 
than merchants could use meant a period of 
intense competition and under such circum- 
stances, the president continued, owners must 
place orders as dictated by price and delivery. 
It was quite useless, he said, in the shipbuilding 
and shipowning industries, to try to improve the 
competitive position by the introduction of any 
form of restrictive practice. The president also 
proposed the toast of “‘ The Guests,”’ to which 
M. Jean Chauvel, the French Ambassador, replied. 
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Manvers Main Carbonisation and 
By-Product Plant 


A new coking plant installation of the National Coal Board at Manvers Main, 


Wath-on- Dearne, is designed to carbonise a million tons of coal a year. 


In it 


there are now combined on an extended site a rebuilt and modernised coking 


plant and a large new plant. 


In the completed plant there are now 137 coke 


ovens in the carbonising section and a large conventional equipment for the 


recovery of by-products. 


This reconstruction and development scheme has cost 


some £9,000,000 to complete. 


COKING and by-product plant of the 

North Eastern Division of the National 
Coal Board recently completed at Manvers 
Main, Wath-on-Dearne, is the largest of its 
kind in the country. It is designed to 
carbonise 1,000,000 tons of coal a year, and 
this coal is drawn from the central pre- 
paration plant of the adjoining colliery. In 
addition to an annual production of 650,000 
tons of blast-furnace, industrial and domestic 
coke the plant will have an annual output of 
50,000 tons of crude tar, 8500 tons of 
ammonia products, 4000 tons of concen- 
trated ammonia liquor and 3,500,000 gal- 
lons of crude benzole; as well as 19,500,000 
million cubic feet of gas per day. The 
accompanying illustrations show some of the 
installations of the new plant. 

The first coking plant at Manvers Main 
was a battery of thirty-six Koppers re- 
generative ovens built in 1906; and batteries 
of fourteen and twenty-two Simon-Carves 
waste heat ovens were built in 1912 and 1917 
respectively. When it was decided to re- 
model the whole plant in the 1930’s thirty 
Simon-Carves rich gas underjet ovens and a 
new by-product plant were built on the site 
of the old waste heat ovens. A further 
fifteen Simon-Carves ovens were ordered in 
1934, the existing coal and coke handling 
plant and by-product plant having enough 
capacity to deal with this extension. 

When the N.C.B. took over the plant it 
was decided to rebuild the batteries, and this 
work was carried out in stages in order to 
maintain gas supplies. The first stage was 
the building of seventeen new Simon-Carves 
compound ovens; the fifteen-oven battery 
was then rebuilt, after which the thirty-oven 
battery was remodelled as two blocks of 
thirteen and fourteen ovens respectively, 
This rebuilding was finished in 1953, and all 
the rebuilt ovens retained the rich gas heating 
system. 

The colliery development scheme, which 


was being planned during the rebuilding of 
the ovens, called for a central coal pre- 
paration plant at Manvers Main to treat all 
the coal from Manvers, Wath, Kilnhurst and 
Barnburgh collieries, coal from the first three 
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capacity to a throughput of 3000 tons of 
coal per day. The coal preparation plant 
treats high, medium and low rank coals, 
three rows of blending bunkers enabling each 
type of coal to be kept separate and blended 
as required. As the old and new ovens have 
separate coal service bunkers and coke 
wharves, the coke from the two sites can be 
kept separate, thus enabling two types of 
coke to be separately produced, stocked 
and handled. 

When the new plant was being planned 
the extension of the old site of the coke-oven 
batteries was limited by the need to retain 
the original small oven dimensions of 38ft 
6in over the sole, 13ft 3in high and Ift 6in 
mean width giving a weight of 14 tons as 
charged. To the rebuilt ovens listed above 
there has been added a block of twelve new 





New by-product plant with benzole scrubbers (left), exhauster house (centre) and naphthalene washers 
and regeneration unit in the foreground 


to be wound at Manvers and that from the 
last brought overland. As the estimated 
output of saleable coal from this plant was 
12,000 tons per day, including a large tonnage 
of coking smalls, and as the plant was well 
placed with respect to the gas grid, it was 
decided to increase the Manvers carbonising 





Coke side view of new sixty-six-oven battery 


compound ovens, and the completed battery 
gives a throughput of about 1320 tons of 
coal a day. A new chimney was built to 
serve all seventy-one of these ovens on the old 
site. On a new site there has been built 
a battery of sixty-six ovens in two blocks of 
thirty-three. These ovens have chambers 
44ft 7in long over the sole, 14ft 9in high, 
1ft 53in mean width and they each take a 
weight of 17-8 tons as charged. This 
battery has a throughput of 1570 tons a day. 

In order to save ground space the ram 
track of the new battery is carried about 
19ft above ground level, the space below 
being enclosed by brick walls to provide 
locker rooms, shower rooms, mess rooms, 
workshops and an electric substation. It 
has two complete sets of oven machinery and 
the travel motors of the ram machines have 
“* Microsen” gear, which enables the machines 
to be centred quickly and smoothly. The 
ram beam can be operated at reduced speed 
by a compressed-air motor in case of power 
failure. The coke guides and coke side door 
extractors are separate machines with their 
own travel drives. 

Charger cars of portal frame design have 
their travelling wheels mounted in bogies, the 
bogie frames being riveted to the car chassis 
on one side and on the other side carried 
by pin bearings with hydraulic dampers. The 
three-point suspension provided evens out 
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the load and prevents “crabbing”’ and 
vibration, which greatly reduces wear and 
tear on the oven top brickwork. 

The plant is fitted with self-sealing oven 
doors throughout, the new sixty-six oven 
battery and three of the batteries on the old 
site having a new design of latch gear. This 
door, known as the “ G”’ type, is tightened 
on to its seating by its own weight instead of 
by the conventional rose and screw. Two 
toggle arms pivoted to the door body engage 
with the latch hooks, and the weight of the 
door acting through the toggle arms forces 
the sealing strip on, to its seating. To 
remove the door the extractor head takes 
the weight in the normal manner, and the 
toggle arms are then raised until the latch 
bars are clear of the hooks by handwheel 
operation of a screw-jack in the linkage 
between the arms; the door is then with- 
drawn in the usual way. This “G” type 
of door has the advantage that the closing 
force is constant and strain on the latch 
hooks and sealing strips is avoided. 


CoKEe HANDLING AND SCREENING 


The batteries on the old and new sites 
have separate conveying systems to the main 
coke screen house, so that different types of 
coke can be kept separate if necessary. 

The wharf conveyors from the two sites 
meet at a junction tower, from which two 
conveyors cross the main railway line in a 
single gantry to another junction tower on 
the far side. From this tower two further 
conveyors lead to the main reinforced con- 
crete screen house, where each conveyor 
feeds its own line of grizzley screens for 
run-of-oven coke. Overs from the grizzley 
screens may be delivered either to rail wagons 
by boom loaders or to the stocking ground. 
Throughs (under 24in) may be fed either to 
secondary screens or to the stocking ground. 
A proportioning device enables some or all 
of the run-of-oven coke to by-pass the 
grizzley screens and to be fed through a 
cutter to the secondary screens or to the 
stocking ground. 

The secondary screens are fed from a 
hopper distributing to three double-deck 
vibrating screens, the throughs of which are 
conveyed to a second stage comprising three 
more double-deck screens. Graded coke is 
conveyed to domestic bunkers with five 
30-ton compartments for coke breeze and 
four sizes of nuts. These bunkers deliver 
graded coke either by vibrating feeders and 
debreezing screens to rail wagons, or by 
conveyor to the stocking ground or the 
boiler house hoppers. Run-of-oven or 
screened coke can be handled in and out of 
stock at 200 tons per hour. Coke for 
stocking out is conveyed to the feed hopper 
of an aerial ropeway system and alongside 
the delivery conveyor is a reclaiming con- 
veyor fed from the ropeway through a buffer 
hopper. 

In the main screen house there is a control 
desk with a mimic panel consisting of a 
geographic line diagram of the whole coke 
handling and screening plant with indicator 
lights to show the actual flow of coke. The 
required flows are chosen by selector switches 
and brought into operation by push buttons 
on the control desk. 


By-PropuctT PLANT 


Owing to lack of space on the old site, a 
new by-product plant was built on the new 
site to handle the gas from the new sixty-six- 
oven battery and from the rebuilt thirteen- 
oven and fourteen-oven batteries on the old 
site, the foul gas mains from the two latter 
joining the foul gas mains of the sixty-six 
oven battery at the inlet to the primary 
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condensers. The new by-product plant thus 
receives the gas from the carbonisation of 
about 2000 tons of coal per day, leaving the 
old by-product plant to handle a slightly 
lower gas volume than before. 

The old plant comprises primary con- 
densers, exhausters, detarrer, ammonia scrub- 
bers and benzole scrubbers; gas for heating 
the ovens on this site is taken from the 
outlet of the benzole scrubbers via two 
Askania governors. Surplus gas enters the 
outlet main of the new by-product plant. 
Liquor from the ammonia scrubbers is 
worked up in a concentrated ammonia 
liquor plant on the new site. 

The new by-product plant is generally of 
orthodox design and comprises primary 
condensers, exhausters, detarrers, semi-<direct 
saturators, direct secondary coolers and 
benzole scrubbers. At the point where gas 
from the old site is received an existing gas- 
holder is connected to the main to act as a 
balance holder. This main divides into two 


branches, one of which delivers heating gas 
to the sixty-six oven battery via an Askania 
governor while the other delivers surplus gas 
to the final naphthalene washers. From the 
outlet of these washers the gas is again 
divided: about 4,000,000 cubic feet per day 
is pumped unpurified to Swinton and 
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electric drive and the other dual drive, the 
motors being housed in the same motor 
room as those of the purifier gas compressors. 
Two indirect after-coolers are provided. 

The crude benzole from the whole plant 
is recovered in three stills located on the old 
site with their oil heaters, columns, coolers 
and naphthalene trays. The crude spirit 
is pumped to storage tanks of a new 
refinery. This refinery can handle 15,000 
gallons of crude spirit per day, which re- 
presents the whole of the crude produced at 
Manvers together with a million gallons a 
year of crude from other works. 

The power station of the plant has two 
Parsons turbo-alternators, the turbines being 
back-pressure machines steamed by three 
Simon-Carves boilers with automatic control. 
The boilers are of tri-drum twin-circulation 
design. Each is equipped with superheater, 
desuperheater, | economiser,  single-grate 
mechanical stoker, and two gas burners in 
each side wall. The steaming conditions are 
steam pressure, 625lb per square inch ; 
steam temperature, 815 deg, Fah.; con- 
tinuous maximum rating, 60,000 Ib per hour, 
and continuous peak load, 70,000 Ib per hour. 


Two reducing valves reduce steam 
pressure from 650 Ib to 160 Ib per square inch 
and two spray desuperheaters reduce 





Benzole refinery before the sixth fractionating column was erected 


Mexborough for the Gas Board; the re- 
mainder is boosted through tower purifiers 
and returned to the compressors which 
deliver to the gas grid. A 750,000 cubic foot 
gasholder acts as a balance holder on the 
outlet of the purifiers. Provision is made 
for dilution of all surplus gas by producer 
gas, but the producers are not yet installed. 

The four compressors which deliver to the 
gas grid are installed in a house with space 
for two more, and each has a capacity of 
6,000,000 cubic feet per day.’ Of the four 
existing machines one is steam driven, one 
electrically driven, and two dual driven, the 
electric motors being housed in a separate 
motor room with drives through gas-tight 
glands in the wall. This driving arrangement 
enables varying gas loads to be handled with 
economy of steam and electricity and with- 
out need for using variable-speed motors. 
The compressed gas is cooled in indirect 
after-coolers, from which it passes straight 
to the grid. The unpurified gas supply to 
Swinton and Mexborough is taken off the 
inlet to the purifier boosters and passed 
through a Connersville meter to either 
of two compressors of 4,000,000 cubic feet 
per day capacity; one compressor has 


the steam at 1601b per square inch to 
a temperature of 550 deg. Fah. These 
reducing valves and desuperheaters are 
used when the turbo-alternators are shut 
down. The boilers are arranged for firing 
by sandwich-fired coal and coke breeze or 
by coal or coke-oven gas, with provision for 
future firing by coal and tar fuel. The 
550V main switchboard consists of one 
twelve-unit metalclad cubicle switchboard 
and, three 550V fuse distribution boards are 
also provided. 

The construction of the plant presented 
a number of special problems, many of which 
arose from the necessity to maintain un- 
interrupted gas supplies to the Gas Board 
under existing commitments. This was 
achieved by careful planning of the starting 
and finishing dates of every stage of the work, 
but complications were caused by the fact 
that reconstruction of the existing oven 
batteries had been begun before the extension 
was settled. The new battery of seventeen 
compound ovens on the old site was built in 
order to maintain gas output during the 
successive reconstructions of the various 
existing ovens, and a bridge was used to span 
the fifteen-oven battery, and later the 
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thirteen-oven and fourteen-oven blocks of 
the old thirty-oven battery, so that the 
charger car could continue to draw coal 
from the service bunker throughout the 
progress of the work. 


MAIN CONTRACTORS FOR THE MANVERS PLANT 


Simon-Carves, Ltd., Stockport, coke ovens 
and by-products plant, boiler and power 
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plant, benzole refinery, coal and coke hand- 
ling plant, electro-detarrers; Parolle Elec- 
trical Plant Company, Ltd., Newcastle, boiler 
and power plant; W. C. Holmes and Co., Ltd., 
Huddersfield, gas purification plant; Gibbons 
Bros., Ltd., Dudley, gas dilution plant; 
J. M. Henderson and Co., Ltd., Aberdeen, 
coke stocking plant; Mitchell Engineering 
Company, Ltd., Peterborough, mechanical 
handling plant. 


Failure of a 60MW Steam Turbo- 
Generator 


By A. L.G. LINDLEY, M.I.Mech.E.,* and F. H.S. BROWN, B.Sc., M.I.Mech.E., M.1.E.E.+ 
No. UI—(Concluded from page 510, April 4) 


Details of investigations into the failure of a OOMW steam turbo-generator at 
Uskmouth power station on January 18, 1956, were given in a paper discussed at the 
Institution of Mechanical Engineers, London, on March 21,1958. The paper showed 
that the catastrophe resulted from failure of the governor and emergency protective 
devices after the exciter had been inadvertently tripped ; this failure was traced 
to the presence of black oxide of iron in the oil system and the way it built up on the 


working surfaces of pistons and cylinders. 


Overspeeding of at least 70 per cent 


followed, causing disintegration of the |.p. turbine and the generator. Abstracts 
from the paper are given here. 


INVESTIGATIONS INTO PRESENCE OF BLACK 
IRON OXIDE 

XAMINATION by X-ray diffraction and 

by the electron microscope, showed that the 
hard, shiny black deposit on the power piston 
and cylinder of the primary governing relay 
was almost pure magnetite (Fe,O,) in an 
extremely fine state of subdivision. The 
diameter of the individual particles was found 
to be between 0:02 and 0:05u, but when 
dispersed in oil and other liquids the particles 
were found to flocculate into soft aggregates. 
Similar examination of black pasty material 
from other control gear pistons and from 
sections of piping from the control system 
showed that this material was also very finely 
divided magnetite, but in these cases it was 
not compacted into a hard layer. 

In all these samples no trace of ferrous 
oxide (FeO) was found. It was therefore 
most unlikely that the magnetite had been 
derived from mill scale, since the latter always 
contains a proportion of FeO so intimately 
mixed with the magnetite that it cannot be 
separated even after extremely fine grinding. 

The results of a large number of trials, in 
test tubes, with various reagents acting on 
clean mild steel specimens proved that, under 
certain conditions, almost pure finely divided 
magnetite can be formed by two types of 
reagent. One is very dilute nitric acid, and 
the other a group of dilute aqueous solutions 
of alkali metal chlorides ; the most important 
of the latter are dilute sodium chloride 
solutions, including, as might be expected, 
dilute sea water. Pure water and solutions 
of other salts and acids were found to produce 
the orange hydrated ferric oxide (rust), 
either pure or with only occasional traces of 
magnetite. 

When examined under the electron micro- 
scope, the magnetite produced from dilute 
solutions of sodium chloride (NaCl) or from 
dilute sea water was found to be practically 
identical with that from the Uskmouth 
machine, but the magnetite formed in dilute 
nitric acid was of somewhat coarser particle 
size. 

The experiments were then repeated on 
mild steel specimens coated with mill scale. 

« Assistant managing director, The General Electric Company, 





+ Member for Engineering, Central Electricity Generating 
Board. 


With these specimens it was found that while 
dilute sea water or NaCl solutions produced 
magnetite as before, the nitric acid produced 
the orange hydrated ferric oxide. This was 
an important result because the piping in the 
control system of the Uskmouth machine had 
the usual residual internal coating of mill 
scale ; this being so, the fact that the deposit 
on the piston was magnetite and not the 
orange compound was a further pointer 
against nitric acid being the active agent. 

Next, studies were made of the action of 
sodium chloride and of natural and syn- 
thetic sea water over a large range of con- 
centrations. These experiments showed that 
practically pure magnetite is formed both in 
solutions containing between about 0-5 and 
0-05 per cent of NaCl and in sea water diluted 
with about 5-60 parts of pure water. At 
concentrations both higher and lower than 
these, less magnetite is formed and some 
orange hydrated ferric oxide is also produced, 
the proportion of the latter increasing the 
further the concentration departs from the 
above optimum range. 

Since nitric acid had been ruled out by the 
mill scale experiments and since the optimum 
production of magnetite occurs at a fair 
degree of dilution of sodium chloride it 
appeared very probable that estuarine water 
was the active agent. 

Minute quantities of the siliceous shells of 
both marine and fresh water diatoms were 
identified by microscopic examination of 
residues extracted from various parts of the 
control system of set 5. This evidence also 
points to the entry of estuary water into the 
oil system. 

It is important to emphasise that optimum 
concentration will not alone ensure the 
production of pure, or almost pure, mag- 
netite when mild steel specimens are placed 
in saline solution. Further essential con- 
ditions are that part of the specimen must 
emerge above the liquid and that the atmo- 
sphere above the solution must contain 
oxygen. The reason is that the formation of 
the magnetite from iron or steel in sodium 
chloride solutions depends on electrochemical 
action resulting from differential aeration. 
It will be seen later that the facts that air 
must be present above the liquid and that 
part of the metal must emerge above the 
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air-liquid interface give important clues to 
the manner in which the magnetite was 
formed in the Uskmouth machine. Before 
discussing this, however, it is necessary to 
describe some further experiments. 

It was found that the amount of the metal 
that emerges need only be very small, in fact, 
the emergence of only Imm of metal above 
the air-liquid interface is sufficient to ensure 
the production of magnetite. This was shown 
by setting up two test tubes containing 
sodium chloride solution in the optimum 
concentration range. A mild steel strip was 
suspended vertically in each so that in one 
case the top of the strip emerged less than 
Imm above the liquid while in the other tube 
the top of the strip was less than Imm below 
the liquid surface. After a week or so the 
tube with the emergent strip became black 
with magnetite, while the other tube was 
orange with hydrated ferric oxide. 

Additional studies were then made to 
determine the effect of turbine lubricating oil. 
First, the mild steel strips were coated with a 
thin layer of oil by dipping them in fresh 
turbine oil before suspension in the salt 
solution. The results showed that the thin 
layer of oil had no protective effect and, as 
before, magnetite and the orange compound 
were produced, respectively, in the emergent 
and immersed condition. If, however, a 
thick layer of oil was put on the top of the 
liquid, only the orange compound was pro- 
duced, whether the strips were emergent or 
not. This was simply because the thick layer 
of oil greatly reduced the access of oxygen. 
Lastly, it was found that no magnetite was 
formed when the specimens were placed in 
emulsions of salt solution in turbine oil. 

The investigations with strips emergent and 
totally immersed in salt solutions next led to 
a series of experiments which had an even 
closer bearing on the main problem. Two 
Sin lengths of lin diameter mild steel pipe, 
of the type used in the lubricating and control 
systems and having an internal coating of 
mill scale, were sealed at the ends by waxed-on 
glass plates. Each pipe had a hole drilled in 
its side and both were set up horizontally 
with the holes uppermost. One of the two 
pipes had a glass tube waxed over the hole 
and was so completely filled with 0-25 per 
cent NaCl solution that the air-liquid inter- 
face occurred in the glass tube ; this pipe 
thus corresponded to the completely immersed 
case of the previous experiments. Into the 
second pipe only quite a small amount of 
the same salt solution was introduced ; it 
thereforé corresponded to the previous 
emergent case, since now the metal emerged 
from the liquid into the air inside the pipe. 

After standing for about two weeks, the 
pipes were shaken and their liquid contents 
poured out. It was found that the liquid 
from the second pipe, which contained only a 
little salt solution with air above it, was black 
with suspended magnetite. 

The liquid from the other pipe, which had 
been kept full of solution, contained only a 
small amount of the orange product. The 
amount of the latter was only about one- 
tenth that of the magnetite, in spite of the 
much greater surface area of metal in contact 
with the solution. 

These experiments thus showed that a 
little dilute salt solution in a pool at the 
bottom of a horizontal pipe containing air 
can produce magnetite, and, moreover, in 
quantity materially greater than the amount 
of orange hydrated ferric oxide formed when 
the pipe is so full of the solution that air is 
excluded. 

Assuming slight contamination of the oil 
by a sodium chloride solution, there would 
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be no tendency for magnetite to form when 
the set was in operation, since the salt 
solution would be present in suspension in 
the oil in the pipes which, apart from the 
drain pipes, would in any case be running 
full, that is, with no free air surface. 

If, however, the bulk of the oil were 
drained from the system, as would be the 
case if the set were shut down, conditions 
extremely favourable to the production of 
magnetite would obtain. It is reasonable to 
expect that the saline water would then 
accumulate as pools in various places and 
that air would enter the system to replace the 
oil drained out. Then, since the metal surface 
of the pipe would emerge from the pools into 
the air space above, there would be all the 
necessary conditions for the rapid formation 
of magnetite, bearing in mind that neither 
thin layers of oil remaining inside the pipe 
nor the presence of mill scale on its internal 
surface would affect the result. 

On restarting the machine, oil would be 
delivered by the main auxiliary pump to the 
distribution and pressure control box where 
part would pass to the bearings and thence 
to the tank, whilst the remainder would 
pressurise the piping up to the oil release 
valves. When these were depressed by the 
resetting of the emergency gear, oil would 
surge forward and fill the relay system, but, 
to begin with, only a small flow would return 
to the tank by leakage past pistons and pilot 
valves. As the set was loaded, all relay 
cylinders would accept a full charge of oil. 

Any accumulation of magnetite which had 
formed in the pipes during shut-down would 
be collected at the head of the advancing 
streams of oil and, in the case of the oil to 
bearings, would return to the tank, where, 
on account of the volume of oil stored 
(3000 gallons) it would result in an insigni- 
ficant concentration. In the case of the pipes 
leading to the relays, however, the accumula- 
tion of magnetite would be delivered to the 
operating cylinders and squeezed into the 
clearance spaces beiween pistons and cylin- 
ders, pilot valves and sleeves. 

A mechanism by which a concentration of 
magnetite could be delivered to the relays 
having been established, the next logical step 
was to study the manner in which compac- 
tion could take place on working surfaces of 
pistons, &c. 

In the first instance, small quantities of 
finely divided magnetite, produced from 
saline solution, were rubbed between surfaces 
of small blocks of metal and were found to 
compact very readily on the surfaces. More- 
over, the compacted magnetite exhibited a 
highly specular reflecting surface similar to 
that of the material found on the piston of the 
primary governing relay of the Uskmouth 
machine. 

In further experiments, a rig was con- 
structed consisting of a small cast iron 
cylinder in which a cast iron piston 2in long 
by 4in diameter could be reciprocated at 
various speeds. Mixtures of finely divided 
magnetite (produced from saline solution) 
and oil were fed into the cylinder at various 
temperatures and pressures. No deposition 
of magnetite occurred as a result of injecting 
magnetite and oil alone, but when a small 
amount of water (1 per cent) was introduced 
under conditions which gave rise to an emul- 
sion of water in oil containing the dispersed 
magnetite, hard layers of magnetite were 
found in streaks along the piston. 

Further experiments demonstrated that if 
a dilute (0-05 to 0-5 per cent) sodium chloride 
solution containing magnetite was introduced 
with uncontaminated oil, magnetite com- 
pacted on the surface of the piston even when 
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the magnetite in salt solution was added to 
the oil in drops. Microscopic examination 
of such suspensions and emulsions showed 
that the magnetitte particles in oil formed 
agglomerates 0-5u to Su across. With water 
added to the suspension, magnetite 
agglomerates (lz to 2u) collected on the peri- 
phery of the water droplets which are 9u to 
15u diameter. It appears, therefore, that the 
effect of the water when present as an emul- 
sion is to concentrate the magnetite particles 
in the form of aggregates around the fine 
droplets of water in the emulsion. 

It became clear from these experiments 
that the build-up of magnetite on working 
surfaces was associated with the existence of 
reciprocating motion. Thus, if an accumula- 
tion of magnetite were forced into the relays, 
the subsequent reciprocating motion of the 
pistons would cause compaction on the 
walls, and it is significant that the only 
components on which the magnetite was 
firmly compacted were the piston and 
cylinder of the primary governing relay, 
which generally oscillates continuously when 
the set is running on account of the normal 
slight disturbances from the governor spindle. 
The amount of oscillation of the other relays 
is usually comparatively insignificant except 
in the event of load changes, and in these 
cases the magnetite might be expected to 
form a greasy paste. This is fully consistent 
with the observed results. 

It was thus established that contamination 
of oil by saline water resulted in the formation 
during shut-down periods of corrosion cells 
in the oil piping. In these cells, magnetite 
of very small particle size was formed, which 
ultimately caused failure of governing and 
emergency protective systems. 

The means by which saline water entered 
the control system has not been established. 
Apart from the possibility of a slight leak 
in an oil cooler, the quantity involved need 
have been so small that accidental introduc- 
tion into the oil system is not impossible. 

A review of the operating history in the 
light of the results of the foregoing investiga- 
tion now revealed highly significant features. 


OPERATIONAL HISTORY 


It so happened that set 5 suffered an 
unusual amount of delay before it was com- 
missioned and put into service. 

The sequence of erection was such that the 
turbine was completed before the generator, 
and opportunity was taken to run the turbine 
on its own. After minor adjustments the 
machine was shut down and remained undis- 
turbed for about nine weeks until erection 
of the generator was completed. 

During the drying out of the generator, a 
certain amount of rough running was expe- 
rienced which caused damage to the packings 
of the high-pressure rotor and necessitated 
its being returned to the maker’s works. This 
resulted in a further shut-down of about six 
weeks, following which the generator was 
dried out afresh without incident and the set 
went into service. 

There were two subsequent shut-downs of 
short duration, one on account of defects 
to the high-pressure heaters which were taken 
out of service and remained so until the 
accident, and one for examination of the 
governing gear, when what was thought to be 
‘“ pipe scale ’’ was removed from the power 
pistons operating the lower governing valves. 

Apart from these two shut-downs the set 
had been in normal service for about eight 
weeks prior to the breakdown. 

The investigations into the presence of 
black iron oxide in the oil circuit have 
revealed the significance of the shut-down 
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periods in contributing to the formation of 
the oxide and have shown how it was carried 
forward into the relays when the set was 
restarted. 

Examination of the history of the 
machine in the station log, and elsewhere, 
showed that there was, in fact, a progressive 
deterioration of governor performance during 
its brief operational life, and, in retrospect, 
after making allowances for differences in 
terminology and for a certain amount of 
confusion between cause and effect, it appears 
clear that references in the records to such 
things as “ lack of response to motor speeder 
gear” and “pilot valve sticking” can, in 
fact, be readily explained on the hypothesis 
of a progressive build-up of black iron oxide 
on the power piston and cylinder walls of the 
primary governing relay. 


ACCOUNT OF METALLURGICAL 
INVESTIGATIONS 


The direction of the metallurgical work 
on the break-up of the low-pressure 
turbine and the generator rotors was in- 
fluenced by the evidence presented from time 
to time by the main investigation. At first, 
a thorough survey was made of all fracture 
surfaces of ruptured rotating components for 
the presence of visible flaws which could have 
contributed to the failure of either rotor. 
Later, a more detailed examination was made 
of the mechanical properties and the metal- 
lurgical condition of such parts, where the 
type of fracture was considered to be of 
significance. 

In the following brief summary of the 
results of tests made, many fractures are 
referred to as “* brittle.”” This term is intended 
to be taken in its technical sense as describing 
the appearance of the fracture and does not 
imply that the material was defective. 

Turbine Rotors.—Inspection of the frac- 
tures in the rotor shafts, both high-pressure 
and low-pressure, did not reveal any defect 
in the material which could have been an 
origin for the fractures. Fig. 4 [ante] shows 
the position of the main fractures in the 
low-pressure rotor. 

Apart from the loss of blades, all the low- 
pressure wheels were intact with the exception 
of No. 6B, fragments of which were assembled 
by careful matching of fractured surfaces to 
obtain the build-up as shown in Fig. 5 [ante]. 

The probable process of break-up of this 
24 per cent chromium-molybdenum steel 
wheel had previously been described and 
despite the considerable plastic deformation 
associated with the fracture of the hub in the 
bore opposite the keyway, all the fractures 
were of a “ brittle”’ type. Examination of 
these multiple fractures failed to reveal the 
presence of any flaw in the steel which may 
have served as a source of failure of the 
wheel. 

In seeking a reason for the complete dis- 
ruption of wheel 6B in comparison with the 
unbroken condition of wheel 6A, a com- 
prehensive survey was made of the physical 
condition and the mechanical properties of 
the two forgings in the highly stressed region 
adjacent to the keyways. 

Sulphur prints and macro-etching of sec- 
tions cut from the hubs in these regions 
showed no abnormalities, but ultrasonic flaw 
detection and magnetic crack detection 
revealed the presence of a number of small 
hair-line cracks in the hub of wheel 6A which 
was intact, whereas no such flaws were found 
in the hub of wheel 6B, which had fractured. 
Thus, in this case the hair-line cracks appeared 
to have no deleterious effect on the perfor- 
mance of wheel 6A. 

Impact-transition temperature curves for 
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each wheel were determined on tangential 
V-notched Charpy test pieces over the 
range of —20 deg. to +-200 deg. Cent. 

The tensile test results showed a uniformity 
throughout the hub sections and between the 
two wheels, the material specification being 
satisfied. 

The Charpy impact values, although rela- 
tively low, were considered to be normal for 
this size and type of forging. Those taken 
throughout the hub sections tangentially 
with the notch parallel to the keyway indi- 
cated that the average for wheel 6A was 
higher than those for wheel 6B, although 
impact tests near the bore in both wheels 
were very similar. 

As the running temperatures of wheels 6A 
and 6B were of the order of 25 deg. Cent., 
the results of the impact-transition tempera- 
ture tests were given due consideration. The 
transition temperature for wheel 6B was found 
to be higher than that of 6A, the difference 
being of the order of 15 deg. to 50 deg. Cent. 
between the two wheels depending upon the 
method of assessment of the transition 
temperature. 

It is clear that the two wheels had been 
operating at a temperature below the impact- 
transition temperature, and it must be 
accepted that their relatiye behaviour was 
consistent with the notched impact values. 
The difference in these values, however, 
was relatively small and it should not be 
concluded that it necessarily accounts for 
the fact that wheel 6B failed and 6A did not, 
particularly since the significance of notched 
impact value in relation to the susceptibility 
to rupture of disc forgings rotating at high 
speed has not yet been established, and it is 
not now possible to determine whether the 
two wheels were subjected to identical 
stressing conditions when the set over- 
speeded. 

Generator Forging.—The 1 per cent nickel- 
chromium - molybdenum - vanadium steel 
generator rotor was extensively broken in 
pieces varying in size. All fractures had a 
** brittle’ appearance. 

When the driving end of the spindle was 
reconstructed, it was found to be appreciably 
bent, starting from the support ring end plate 
position and reaching a maximum at the 
reduced section adjacent to the wiper. 

From an assembly of the broken parts, it 
was clear that in the break-up, a primary 
fracture had started at a shallow fatigue 
crack at the edge of a flute under the support 
ring, this spot corresponding to the start of 
the bend in the spindle. This fatigue 
crack was associated with fretting. From 
this origin, the crack proceeded to the 
axis of the rotor throughout its length. 

All fractured surfaces were carefully 
cleaned and examined and no evidence of 
hair-line cracks or other obvious metallurgical 
defects were observed. 

From one of the larger portions of the 
fractured rotor, tensile, bend and impact 
tests in longitudinal, tangential and radial 
positions were taken at the outside and also 
at points adjacent to the bore of the rotor. 
The mechanical properties were found to be 
as expected for a large forging of this type. 

Impact-transition temperature curves were 
taken from the outside of the rotor body over 
the range —20 deg. to 200 deg. Cent. The 
transition temperature was estimated as being 
about 75 deg. to 80 deg. Cent., which was 
considered normal for this type of forging. 

Sulphur printing of longitudinal and trans- 
verse sections indicated the segregation normal 
for the size of rotor. Magnetic crack detection 
and ultrasonic test showed no abnormalities. 
A detailed metallurgical examination was 
made of the fractured support rings, end 
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plates and fan rings without revealing any 
grounds for considering any of these com- 
ponents to be defective. 

In conclusion, it was decided that no 
evidence had been found to associate the 
break-up of the set with the metallurgical 
condition of the components of any of the 
rotors involved. 


MECHANISM OF BREAKDOWN 


From the mass of evidence available in the 
damaged parts and knowledge of the circum- 
stances immediately before and after the 
accident, it has been possible to build up a 
picture of the probable sequence of events 
and mechanism of breakdown. 

Loss of control has been clearly established 
and deformation of certain components, 
particularly high-pressure wheel bores and 
the progressive shearing of high-pressure 
blade rivets, has indicated that the maximum 
speed attained was at least 70 per cent above 
normal and probably higher. 

The time interval between the tripping 
of the exciter motor and the disintegration 
of the machine suggests that it accelerated at a 
rate corresponding to maintenance of full 
load steam flow. 

There is much to suggest that the first 
component to fracture was the low-pressure 
wheel 6B adjacent to the generator. The 
main items of evidence supporting this 
hypothesis are : the driving key of wheel 6B 
was found intact, whereas those of all other 
low-pressure wheels were sheared; an 
imprint of the keyway of wheel 5B was found 
on the region of shaft normally occupied by 
6B and this could only have occurred if 5B 
had been free to move along the shaft ; 
there was a fracture of the low-pressure 
shaft in the middle plane of wheel 6B seating, 
whereas all other low-pressure shaft fractures 
were at changes of section between adjacent 
wheels ; all low-pressure wheel bores except 
6B suffered deformation due to gyroscopic 
moments ; if fracture of 6B followed fracture 
of the shaft, deformation of the wheel bore 
would be expected, due to pressure from the 
shaft ; this is contrary to the observed facts. 

The fact that a few blade forks were still 
attached to fragments of rim of 6B, but not 
to any other low-pressure wheel, coupled 
with lack of measurable circumferential 
strain on part of wheel 6B bore, is consistent 
with fracture of this wheel preceding general 
disintegration and would seem to suggest 
that the other rotating components attained 
a higher speed. 

However, an overspeed of about 70 per 
cent would have been necessary for the blade 
roots to start to shear, and whilst the calcu- 
lated overspeed for the onset of yield in the 
bore of wheel 6B is 63 per cent, it would be 
expected that a somewhat higher speed than 
this would be necessary to produce stretching 
measurable on the small region available. 
Therefore, it would appear that the difference 
between the maximum speeds attained by 
6B and the other low-pressure wheels was not 
great. 

In support is the fact that there was no 
major escape of steam, suggesting that by 
the time the fragments of wheel 6B penetrated 
the casing there was no longer the steam 
flow necessary to maintain the acceleration 
of the rotor system. 

Wheel 6B broke up in a most unusual 
manner, the sudden radial fracture emanating 
from near the keyway, being followed by 
opening up to C-shape with time sufficient 
to allow considerable ductile deformation in 
the hub opposite the keyway. It is scarcely 
conceivable that an enormous out-of-balance 
force would not be applied to the low- 


D. H., 1956 Trans. Amer. Soc. Mech. Engrs., Vol. 78, 


549 


pressure shaft during the early stages of this 
process and it seems most reasonable to 
deduce that this out-of-balance force, or the 
bending moment which would result from 
loss of support at the low-pressure turbine 
and generator inboard bearings following 
disintegration of the wheel and surrounding 
casing, or possibly a combination of both 
effects, was the initiating cause of total 
disintegration. 

It seems very likely that the resultant 
transmission of bending moment to the 
generator rotor would trigger off the brittle . 
fracture system, the small fatigue crack under 
the inboard end fan plate forming the 
selective starting point under the influence 
of bending stress. The mode of break-up 
of the generator rotor by rapid propagation 
of fracture of brittle type is not abnormal in 
view of the bulk of the forging and the very 
high level of centrifugal stress at 70 per cent 
overspeed. 

The fatigue crack was not in a region of 
maximum centrifugal stress so that the fact 
of its being the starting point of brittle 
fracture is further evidence of some external 
action initiating fracture of the generator 
rotor. 

The forcing of the shaft couplings over 
their back locating collars indicates the 
existence of a major axial thrust applied to 
the low-pressure shaft and the only likely 
source is the interaction of the major frag- 
ments of the bursting generator rotor. This 
phenomenon has been observed elsewhere 
(Schabtach, Fogleman, Rankin, and Winne, 
1956).t 

Further buckling of the low-pressure shaft 
would follow from this axial force, bearing 
in mind its high rotational speed coupled 
with the fact that it would at this stage have 
been bent considerably by lateral forces. 

During this phase of rapid buckling, the 
angular momentum of the high-pressure—-low- 
pressure rotor system would be conserved 
and, since the moment of inertia about the 
axis of spin would be increased appreciably 
by the bowing, the angular velocity would 
decrease. The high-pressure rotor, which 
came to rest virtually in normal position, 
would thus be decelerated violently and this 
accounts for the torsional fracture of its shaft 
just under the high-pressure shaft gland. 

The low-pressure wheels would, indi- 
vidually, attempt to preserve constant angular 
velocity about their original axis of rotation 
and thus tend to spin ahead of the shaft. 
The shearing of the wheel keys is consistent 
with this phenomenon, which also accounts 
for the coupling keys being unsheared, this 
being at first rather baffling, since the total 
torsional strength of all the low-pressure 
wheel keys was considerably in excess of that 
of the two couplings. The dynamic behaviour 
of the shaft system means that the torque 
which resisted the maintenance of constant 
angular momentum by the individual wheels 
and caused shearing of their keys was the 
result of the inertia forces at the wheel centres 
and the reaction at the bearings forming a 
couple. 

The shearing of the keys left the individual 
wheels free to spin on the shaft with the 
possibility of major gyroscopic moments 
being developed, as borne out by the deforma- 
tion of the wheel bores and damage to the 
seatings on the shaft. 


The general damage to couplings is con- 
sistent with the transmission of a very high 
bending moment whose plane of action 
rotated in relation to the shafts. Such action 
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would result in the observed conical deforma- 
tion of coupling bores and successive failure 
of bolts in tension. 

The break-up of the low-pressure shaft, 
disintegration of low-pressure casing, and 
widespread scattering of the low-pressure 
wheels follows as a natural result of the fore- 
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going processes, the natural tendency for 
the rapidly spinning wheels to resist angular 
change of axis of rotation being demonstrated 
by the damage to walls and roof of the turbine 
room, all of which corresponded to wheels 
being in substantially vertical planes when 
impact occurred. 


Combined A.C. Motor and Eddy- 
Current Coupling 


‘TH “ Varislip ’* motor illustrated here is a 
combined a.c. motor and eddy-current 
coupling, designed and made by The British 
Thomson-Houston Company, Ltd., Rugby. By 
amalgamating the two components in a single 
casing, the company has achieved a considerable 
saving in space without sacrificing any of the 
advantages of the eddy-current coupling as a 
means of obtaining variable-speed output from 
a constant speed motor. 

From Fig. | it can be seen that compact unit 
assembly has been produced by locating the 
eddy-current couplings within the stator end- 
windings in a space which does not normally 
contain active materials. Since the maximum 
diameter of coupling which can be fitted in this 
space is strictly limited, it is found to be necessary 
to use two couplings, each of which handles half 
the motor torque. 

A conventional induction motor frame carries 
the stator core and windings. The illustration 
is of a foot-mounted horizontal machine, but 
it is possible to provide alternative methods of 
mounting to suit different applications. 

The outer members of the eddy-current coup- 
lings are secured at each end of the squirrel-cage 


. Induction motor stator 
core and windings. 

. Induction motor cast 
aluminium rotor cage. 

. Eddy-current coupling, 
outer member. 

. Eddy-current coupling, 
field member 


affecting the choice of motor size are : 

(1) Peak torque output required. 

(2) Permissible slip at the required peak torque. 

(3) Temperature rise of the motor or coupling 
windings during the duty cycle required. 

Characteristic curves for the No. 1 size 
“ Varislip ’’ are shown in Fig. 2. The full line 
curves show speed-torque characteristics for 
various values of coupling excitation current 
when the machine is cold. As the temperature of 
the machine increases there will be a reduction of 
output torque for a given excitation current until, 
at the maximum permissible temperature rise, 
the torque values obtained will be approximately 
70 per cent of those shown in Fig. 2. 

The dotted curves of Fig. 2 show the total losses 
in the motor for any load torque and output shaft 
speed. To keep the temperature rise of the 
machine within a safe maximum value, the follow- 
ing values of maximum loss with operating time 
from a cold start must be observed : 


Maximum loss 
2200W 


1000W 
SOOW 


Operating time 
10 minutes 
30 minutes 
Continuous 


By using these figures in conjunction with the 








. Eddy-current coupling, 
excitation coil. 


Sliprings. 
. Brush boxes. 


Fig. 1-—Half-sectional view 
of the ‘‘Varislip’’ motor 


rotor, and this assembly is mounted upon the 
final output shaft with two ball bearings, so that 
the rotor is free to rotate at full motor speed 
when the couplings are unexcited. 

Mounted on the final output shaft at either end 
of the squirrel-cage rotor are the two eddy- 
current field systems. Each of these field units is 
complete with an excitation coil fed through 
sliprings from brushes mounted in each end- 
shield. 

When the motor stator is connected to a three- 
phase a.c. supply with no excitation current in 
the coupling windings, the motor rotor and 
coupling outer members run up to the full speed 
of 1500 r.p.m., but no torque is transmitted to 
the output shaft. By applying d.c. excitation 
current to the coupling field coils, torque is 
generated at the couplings and so transmitted 
to the output shaft. The output speed against a 

iven torque will vary with excitation current 

owing in the coupling windings. Speed varia- 
tion is obtained by control of the excitation 
current. 

Characteristics.—It is not possible to assign a 
definite horsepower rating to a “ Varislip”’ 
motor. The three most important factors 


© The “ Varislip”’ motor is covered by Patent No. 754,140, 
which is a joint patent of the B.T.H. Company, Ltd., and 
Va Crane Company, Ltd. “ Varislip”’ is registered as a 


Trade Mark 











speed-torque curves, it is possible to check if this 
size of “ Varislip ’’ motor is suitable for the duty 
and duty-cycle of a particular application. 

For example, the continuous rating at 1000 
r.p.m. is limited, by heating from 500W loss, to a 
torque output of 4-5 lb-ft, which is equivalent 
to 0:86 h.p. at 1000 r.p.m. At 1000 r.p.m. the 
maximum torque rating of 6 lb-ft (1-14 h.p.) is 
limited by a maximum excitation current of 4A, 
with a time rating of about one hour intermittent. 
The maximum rating obtainable on a continuous 
basis is 5-3 lb-ft torque at 1090 r.p.m., which 
gives 1-1 h.p. 

It should be appreciated that an eddy-current 
coupling is not a “torque converter.”’ The 
torque demanded of the motor is equal to the 
torque exerted by the couplings on the output 
shaft, and the product of this torque and the slip 
speed is a measure of the eddy-current losses in 
the outer members of the eddy-current couplings. 

Thus, if the “ Varislip ’’ is delivering 1 h.p. at 
1000 r.p.m., the torque demanded of the motor is 
ee wan S25 te 

i000 - 

Since the synchronous speed of the four-pole 
induction motor is 1500 r.p,m., the horsepower 
transferred across the air-gap of the induction 
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The speed of the squirrel-cage rotor will be 
approximately 1430 r.p.m., so that the slip 
; (1500— 1430) x 5:25 _9) 94 h in 
Osses are 3550 = .p. 

. (1430 — 1000) x 5-25 
the squirrel-cage rotor and ———— 3250. 

-1-43 h.p. in the outer members of the eddy- 
current couplings. 

A second size of “ Varislip ” unit is being 
developed, and it will have a rating approximately 


=a t 
1 AMP. | 


=F 
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OUTPUT SHAFT — R.P.M 


Fig. 2—-Rating curves for ‘* Varislip’’ No. 1 size 

motor. gThe full line curves show torque-speed 

characteristic with various coupling field currents. 

The dotted curves are contours of total loss in 
the machine 


two to three times the values given for No. 1 unit 
in Fig. 2. 

Applications.—The “ Varislip’’ motor was 
developed by B.T.H. in conjunction with the 
Vaughan Crane Company, Ltd., for use in a 
variable-speed hoist block. More recently, units 
have been applied to the hoist and travel motions 
of overhead travelling cranes, where very fine 
control of speed and position are required. Ina 
typical application to the crab of a Vaughan 
Crane “* Vestac ’’ Series II crane, the “ Varislip ”’ 
units are applied to the hoist and cross travel 
motions as follows. 

The main hoist motion requires 15 h.p. in the 
hoisting direction, and this power is provided by 
a squirrel-cage motor and separately mounted 
eddy-current coupling. The “ Varislip ’’ motor 
is coupled through a common gearbox to provide 
a controllable “‘ downwards "’ drive for light-hook 
lowering, and to apply an artificial load on the 
low-speed hoisting notches. 

Simple and precise control of cross travel is 
obtained by the use of a pair of “* Varislip”’ 
motors. The output shafts are coupled in 
tandem and the stator windings are connected so 
that the a.c. rotors run in opposite directions. 
Thus, the output shaft can be driven in either 
direction by energising the appropriate “ Vari- 
slip ’’ coupling field winding. In practice, to 
obtain the best possible characteristics, both field 
windings are excited all the time and the control 
rheostat simultaneously strengthens one field and 
reduces the other to cause rotation in the chosen 
direction. 

There are many drives in industry which require 
variable speeds from a.c. supplies, and the poten- 
tial of applications is considerable. Particular 
examples now being studied are connected with 
the fine control of feed drives on machine tools. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1 


GENERAL REQUIREMENTS FOR SEAM 
WELDING IN MILD STEEL 


No. 2937: 1957. Price 4s. 6d.—This standard 
specifies general requirements for seam welding 
components made from mild steel sheet and strip 
under normal conditions of manufacture and service. 
It sets an upper limit of 0-32in (8mm) to the total 
added thickness of the components to be welded. 
Among the requirements dealt with are those for 
parent metal, edge conditions and form of com- 
ponents, the types of electrode to be used, routine 
tests and inspection. 

Appendices provide notes on the welding plant as 
well as recommendations for minimum welding 
pressures—the pressures being related to sheet thick- 
nesses, tread width and mean wheel diameters. 
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Trends in Road Foundations 


IN spite of the absence of any considerable 
amount of new road construction—that is, until 
very recently—progress in constructional methods 
for road foundations has been very marked over 
the post-war period. The start of the Govern- 
ment’s road programme has again attracted 
attention to this work. Present-day practice in 
constructing the road itself is due to be reviewed 
at the Institution of Highway Engineers’ meeting 
to-day, when six papers are to be presented for 
discussion under the general title at the head of 
this article. Here are brief summaries of the six 
papers. 

** Bitumen Soil Stabilisation,’ by A. W. Jarman. 
—Dry or wet mixing of soil with bitumen, 
according to climate, has been employed with 
success. For instance, in naturally wet sand or 
sand/gravel, special types of cutback bitumen in 
conjunction with the addition of hydrated lime 
were extensively used during the war for airfield 
construction in the U.K., and this process has 
been adopted in other countries as a cheap form 
of road base. Plastic soils of high clay content 
present problems which have not so far been 
solved, but those of medium plasticity have given 
good results, under favourable conditions, with 
cutback bitumens and asphaltic oils. In such 
cases the object of the treatment is to waterproof 
the soil at its optimum moisture content. Con- 
siderable research is in progress on the use of 
bitumen for soil stabilisation, and it is hoped that 
a process of more general applicability will 
emerge. 

** Coated Macadam,” by R. Slater.—Coated 
macadam as a foundation material, to receive 
“black top” surfacings, is discussed. Among 
the roads built with a coated macadam base are 
about 20 miles at the Isle of Grain oil refinery. 
The construction consisted of a 4in machine- 
laid sub-base of quarry spalls on a shallow fill 
of quarry waste and two 4in layers of ragstone- 
bitumen macadam, the 24in graded aggregate 
being lightly coated with 200 pen. straight-run 
bitumen. The surface was blinded with fine 
cold asphalt at 150 square yards per ton before 
opening to traffic. These roads carried the heavy 
construction traffic for two or three years and on 
completion the final carriageway was provided 
by laying a regulating course of I4in graded 
bitumen macadam to an average thickness of 
24in and a wearing course of 1 4in granite bitumen 
macadam blinded with sealing grit, with excellent 
results. 

Coated macadam has been used more exten- 
sively, however, in building up foundations on 
realignments, widenings and superelevations on 
existing roads where thicknesses of up to 3ft have 
been laid. Experience has shown that good 
results are obtained on these works with binders 
of the consistency normally used for making 
coated macadam, but improved results, particu- 
larly stability immediately on cooling, are secured 
by using more viscous binders, e.g. 48 deg. to 
55 deg. Cent. E.V.T. tar and 200 pen. bitumen. 
Nearly all the work has been done with the fairly 
open grading of basecourse mixture, but the 
trend is towards a mix with more fine aggregate, 
giving a lower void content after compaction, 
and this aspect forms one item of the co-operative 
research being carried out on this form of 
construction. 

“Concrete,” by D. R. Sharp.—Mtr. Sharp gave 
examples of the very extensive use of concrete 
in road construction in many countries. He 
considered that in recent cases of tenders for 
road works, concrete had been “ designed out ”’ 
and not simply “ priced out.’’ This, he thought, 
was due to emphasis on initial cost rather than 
the true cost, which included maintenance, 
reconstruction and depreciation ; these latter 
factors, he considered, altered the economic 
balance in favour of concrete. He concluded by 
commenting on certain physical characteristics 


of concrete—its colour, surface durability, speed 
of construction, skid-resisting and riding qualities. 
A high standard of riding quality was more 
difficult to achieve than with bituminous surfac- 
ing, but was well worth achieving because of its 
relative permanence. 

*“Lean Mix Concrete Bases at Crawley,” by 
M. Milne.—\n an area devoid of road-making 
materials, lean concrete has proved economical 
as a base for housing estate roads, which have 
proved to be soundly constructed. It is com- 
petitive in price with reinforced concrete, and 
suitable for many sites and weather conditions ; 
further economies are possible with this method. 
The aggregate/cement ratios have been 14:1 
throughout, and the water/cement ratio around 
0-70. The minimum strength required is 900 Ib 
per square inch at twenty-eight days. 

** Soil Cement Bases,” by L. S. Blake.—Recent 
achievements in this field are reviewed ; since 
1950, 300,000 square yards of soil cement bases 
have been built every year in Great Britain. 

The most severe limitation to the use of soil 
cement is that certain soils must, at present, be 
regarded as unsuitable for stabilisation. Such 
soils include peat and certain other organic soils 
and also clays with liquid limits above 60 per 
cent and those with high sulphate contents. 
Organic soils are unsuitable because of the effect 
of organic matter on compaction and on the 
hydration of cement. Heavy clays cannot be 
broken down finely enough to permit intimate 
mixing ; it is interesting to note, however, that 
before the British single-pass machine was 
developed, it was not considered practicable to 
stabilise clays with liquid limits in excess of 45 per 
cent. Research is continuing to determine the 
effects of organic matter, and this work may well 
result in a reduction in the number of soils 
hitherto regarded as uneconomical or impossible 
to stabilise. 

On the other hand, many materials which, in 
their natural state, may be unsuitable for base 
construction, can be stabilised with comparatively 
small proportions of cement. Examples of these 
materials are quarry fines, limestone waste, 
certain shales, gravel pit washings, sands which 
are too fine for building, hoggin “* as raised ’’ and 
many others. It may often prove economical 
to incorporate a small proportion of cement 
into mechanically stable materials, such as 
““wet mix”; these materials rely upon good 
grading for their stability, but the addition of 
cement will provide improved stability and avoid 
the necessity for such close control of grading 
and moisture content. 

A paddle mixer suitable for soil cement will 
soon be available in this country, and a single- 
pass machine with a mixing rotor capable of 
processing to a depth of 12in is now available. 

** Premixed Waterbound Macadam (Wet 
Mix),”” by J. Drake.—With the experience gained 
in Lancashire by the use of “‘ wet mix ’’ over the 
last few years, the conclusions reached are as 
follows :— 

(1) As a base to a road in place of pitching, 
it fulfils the requirements. The dry densities 
obtained are approaching that of concrete, but 
density when using slag is dependent on the 
quality of the slag, i.e. whether mainly good 
sound slag or containing excess of honeycomb 
material. 

(2) Suitable aggregates are slag, blue or white 
limestone (granite has not been used). 

(3) The water content for mixing in the case 
of limestone is critical. For winter working and 
in inclement weather 24 per cent to 3 per cent 
should be used ; for summer working, not more 
than 4 per cent. Additional water, if required, 
can be applied by sprinklers from the roller. 

(4) Segregation does occur but is mainly caused 
on loading into the lorry at the mixer rather than 
during transit. 

(5) Back blinding behind the Barber-Greene 


is not normally necessary, rolling will effectively 
produce the required finish. 

(6) It can be laid by hand successfully in places 
not accessible to the Barber-Greene, but has a 
tendency to segregate. It should be mechanically 
laid wherever possible. 

(7) Speed of laying is dependent on supplies. 
Maximum laid by one machine in one day to date 
is 482 tons. 

(8) Traffic can be allowed on new work imme- 
diately after rolling and scatter will not normally 
occur except under very rapid drying conditions. 

(9) To prevent wet conditions affecting lime- 
stone “* wet mix ”’ the roller should be kept close 
up to the Barber-Greene to compact the material 
as soon as laid. 

(10) The base course of tarmacadam or 
bitumen macadam can be laid immediately after 
the “* wet mix ”’ has been laid and rolled. 

(11) The effect on the grading of the material 
due to rolling is less severe on limestone than 
slag, limestone showing an increase of 5 per cent 
due to crushing on the middle range of the stone 
size and slag 6 per cent, but in both cases this is 
not detrimental to stability. 

(12) On trunk and class I roads, it should be 
laid 8in thick, in two 4in layers, on other roads 
6in thick. For the Preston by-pass motorway, 
9in is specified in two 44in layers. (All these 
dimensions are after consolidation.) 


Aircraft Power Plants 


ON a visit to the works of Bristol Aero- 
Engines, Ltd., we were able to examine the latest 
* Proteus’? power plants, into which is built 
protection against both “ wet’’ and “ dry ”’ ice. 
The heating of exposed surfaces by hot gas to 
prevent supercooled vapour freezing on them 
introduces the possibility of ice crystals in the 
air, which in suspension would pass harmlessly 
into the compressor, becoming wet and sticking 
to the duct walls. This could cause a mass of 
crystals to collect in the rearward-to-inward bend 
of the intake annulus which, when finally 
detached, might cause a flame-out. The velocity 
of air approaching this bend is of the order of 
100ft per second ; in the inward-to-forward bend 
inside the turbine intake ducts the velocity is, of 
course, much higher and ice cannot accumulate. 
The air jets which have been introduced as a 
remedy act simply by mechanically dislodging the 
ice ; each is a flat jet about 2in wide, divided 
into two to strengthen the nozzle facing 
downstream and placed on the outer wall of the 
duct immediately forward of the inwards bend. 
There are four other jets, much smaller, close to 
each of the main engine mounting members, 
where they pass through the outer wall. The 
jets are supplied from the compressor tapping 
used for cabin pressurisation; in the rather 
hypothetical case of a flight conducted entirely 
in “dry” icing, the air bleed would involve a 
2 per cent range penalty. 

This engine was, of course, designed initially 
as an airline power plant, with reliability and 
economy taking precedence over minimum weight 
and size. While it would be expected that a 
turbine engine would have a particularly high 
reliability, it is noteworthy that this engine, 
which is the most powerful in airline service in 
the world, has increased its overhaul life faster 
than any other engine, so far as is known to the 
manufacturer. Entering service in February, 
1957, at 500 hours, the engine was cleared for 
1300 hours on March 19, 1958, 175,000 engine fly- 
ing hours having intervened. During March, there 
were six premature removals in 16,000 hours, 
ie. one every 2700 hours. There are so few 
turbines in airline service in the Western world 
that this performance can hardly be assessed 
other than by comparison with piston engines. 
While the “ Centaurus,”’ a sleeve-valve engine 
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of exceptional freedom from maintenance, is 
now cleared for 1700 hours between overhauls, 
and has averaged 4030 hours between premature 
removals over the last six years, the “ Proteus ”’ 
appears to be improving its overhaul life more 
rapidly than the smaller engine ; both started 
with 500 hours’ life, but the turbine went to 
650 after 18,000 flying hours (“* Centaurus ”’ 600 
after 17,400) and then to 1050 after 36,000 flying 
hours (1000 after 80,129). 


Forage Harvesting Machine 
THE conservation of green crops for cattle 
feeding is an important aspect of scientific 
farming. It has been practised on a relatively 


small scale in this country for a number of years, 
but in more recent times it has become increas- 


Lundell forage harvester, with bogie truck for use with heavy two-wheeled trailer 


when loading 


ingly prominent among farming techniques. 
Methods of drying grass and other green crops 
have been developed and a great deal of atten- 
tion has been, and is being, given to silage 
making. This latter process of green fodder 
conservation has been practised, in a somewhat 
limited way, for quite a long time. In the years 
since the war, however, the development of 
silage making methods has been much more 
rapid. According to recognised authorities, 
there is still a great deal to be learned about the 
chemistry of silage making, but it is now a process 
that has been fully mechanised. 

It has been estimated that, at present, about 
5,000,000 tons of silage are made annually in 
this country, a figure which, it is claimed, could 
be considerably increased. An important part 
of the equipment necessary for silage making is 
a machine which will cut, lacerate and load grass 
or other green crops. Various machines of this 
kind are now available in this country, one 
recently introduced being the Lundell forage 
harvester which is illustrated here. This machine 
is of American origin ; it was brought to this 
country by two British farmers last year. A 
British company, Lundell (Great Britain), Ltd., 
was formed for developing the machine still 
further, and the model illustrated, which incor- 
porates a direct-throw flail system, is now in 
full production for the company by Steels 
Engineering Products, Ltd., Crown Works, 
Sunderland. During a recent visit to Sunderland 
we inspected the production line and had an 
opportunity to examine the machine. 

The Lundell harvester is offset to the tractor 
which operates it, so that there is no trampling 
of the crop prior to chopping. The principal 
component of the harvester is the rotor which 
carries twenty-eight swinging flails, made of 
hardened steel and independently secured by 
specially designed bushes and nuts and bolts. 
The width of cut normally taken by the harvester 
is 4ft 10in. The drive from the tractor is taken 
by a universally-jointed power take-off shaft, 
and is transmitted through bevel gearing. From 
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the gearbox the drive is transmitted to the rotor 
by a main shaft, pulley wheels and vee belts. The 
larger of two pulleys is fitted to this main shaft in 
two self-aligning bearings housed in plummer 
blocks which are bolted to the main frame of the 
harvester. The smaller pulley is carried by the 
rotor which is a dynamically balanced unit, 
supported at each end by a self-aligning bearing. 
The tractor power required for driving the 
harvester is 35 h.p. upwards, the minimum speed 
of the flail rotor being 1500 r.p.m. 

The machine is assembled on a fabricated steel 
main frame to the underside of which are bolted 
skid runners to prevent the machine sticking into 
the ground should either of the two pneumatic- 
tyred wheels enter a rut. An adjustable draught 
plate located behind the rotor controls the air 
intake to the flails and, in front of the rotor, 
there is an adjustable 
shear plate to control 
laceration of the crop. 
The delivery chute is 
made up of sheet steel 
sections, the top outlet 
being offset to one side. 
The spout at the top 
end of the chute can 
be turned backwards or 
sideways by means of 
a worm and quadrant 
controlled from a posi- 
tion within comfortable 
reach of the tractor 
driver, and at the top of 
the spout there is a 
spring-loaded hinged flap 
which can be moved up 
or down as desired by a 
control rope. 

As well as cutting and 
lacerating forage crops, 
the harvester can be used 
for picking up wilted 
material from a swath, 
and for such tasks as 
leaf clearing in parks. 
The latest development 
is a hammer mill conver- 
sion unit, which includes 
an adjustable screen for dividing the rotor. On 
one half of the rotor the flails remain with their 
cutting knives attached and on the other half the 
flails are replaced by grinding hammers. A 
cyclone attached to the end: of the delivery chute 
completes the conversion unit. A hopper is 
attached at the base of the machine for receiving 
the grain to be ground. 


Press-to-Test Warning Lamp 


Tue latest addition to the range of electrical 
components made by Dowty Nucleonics, Ltd., 
Brockhampton Park, Andoversford, Glos, is a 
compact warning lamp incorporating built-in 
facilities for dimming and lamp filament checking. 
Equally suitable for industrial or auvcaft use, 
the lamp is interchangeable with earlier electrical 
and electro-magnetic indicators, can be installed 
from the front of the mounting panel, and requires 
little space, its jin overall diameter allowing a 
minimum centre-to-centre distance of {in. 

When used as a “normally off’’ warning 
indicator the lamp filament can be checked 
simply by pressing the transparent plastic lens, 
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lighting the lamp through auxiliary contacts. 
The small replaceable lamps are available for 
6V, 12V or 28V working, rated at 1W, and can 
be rapidly changed by unscrewing the front 
section of the unit. 

The warning lamp is available with or without 
variable dimming which adjusts the amount of 
light transmitted through the lens to suit the 
ambient lighting conditions. The adjustment is 
made simply by rotating the lens bezel through 
90 deg. Red, green, amber, blue and clear lenses 
are available, each corrugated to spread the light 
and to provide a non-slip surface. 

The three screw terminals at the rear of 
the unit are protected by a rubber cover with 
individual cable holes. Internal seals effectively 
reduce the ingress of moisture and dirt. The 
lamp, it is stated, can be used industrially at 
ambient temperatures up to 50 deg. Cent. 


Concreting With Colloidal Grout 


CONCRETING with colloidal grout is a well- 
established process, and there are a number of 
proprietary methods in use for the preparation of 
the grout. One such method, which has been 
widely used in the United States, is known as 
 Prepakt ” concrete ; the agent for this system 
in Great Britain is now Millars Machinery 
Company, Ltd:, Pinners Hall, London, E.C.2. 

The “ Prepakt’’ system utilises a chemical 
admixture to impart the colloidal properties to 
the grout. It is known as an “ intrusion aid,” 


and its functions are stated to be, first, to give 
the uniformity and, hence, resistance to seg- 
regation, characteristic of colloidal solutions ; 
secondly, to decrease the viscosity and internal 
friction and, therefore, increase the penetrability 
of the grout ; thirdly, to reduce the quantity of 
mixing water needed ; 


fourthly, to retard the 





Plant for the preparation of colloidal grout on a site 
where repair of bridge piers, involving relatively small 
quantities of grout and concrete, is in progress 


initial stiffening of the grout, and fifthly, to 
counteract the setting shrinkage of the cement 
and produce an expansion by the generation of 
tiny gas bubbles. 

The grout mixture is also noteworthy for the 
use of fly ash. In fact, any pozzolanic material 
complying with certain specifications is stipulated, 
and in American practice this material is referred 
to as “ Alfesil ’”’ ; under British conditions, how- 
ever, fly ash will be used. Its function, apart 
from economy (by replacing cement, there is a 
direct reduction in cost) is to improve pene- 
trability, to retard the rate of stiffening to some 
extent, and to enhance strength and imperme- 
ability of the concrete at later ages, at the expense 
of strength at early ages. The grout “ mix” 
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therefore comprises cement, fly ash, “ intrusion 
aid *’ to about 1 per cent by weight of the cement 
and fly ash, fine sand (practically all the sand 
passes a No. 16 sieve) and water. 

The concrete made by this method is, of course, 
gap graded, and the coarse aggregate is first 
placed in position in the forms. The minimum 
size for the coarse aggregate is stated to be jin. 
The voids in the coarse aggregate are generally 
between 33 and 42 per cent, and grout is intro- 
duced to fill them. The mixtures used generally 
vary between the following limits :—9:1 :6 
parts respectively by weight of cement, “* Alfesil ”’ 
and sand for a concrete for prestressed work with 
12,000 Ib per square inch ultimate compressive 
Strength, to corresponding proportions of 
1 : 1-6: 5 for mass concrete for the “* hearting ”’ 
of dams giving 2500 lb per square inch compres- 
sive strength or less. 

Apart from its application to normal concret- 
ing, advantages are claimed for the use of this 
system—and, indeed, of colloidal grout generally 

-iN Various special cases. For instance, concret- 
ing under water is feasible, since the colloidal 
grout will not mix with water and will thus dis- 
place it from the coarse aggregate. Repair of 
damaged structures is also cited, where the 
penetrability of the grout is of advantage, and 
the bond between old work and new is claimed 
to be very good. In the illustration we show a 
typical plant set-up on a job of this kind, where 
bridge piers were being repaired by encasing 
them with grouted concrete, and grouting the 
old work. The mixer is a paddle machine of 
2-6 cubic feet capacity. Materials for the grout 
are volume-batched and mixed for two minutes. 
They are then discharged to the agitator shown 
in front of the mixer, first into the circular screen 
at the top, which retains any coarse matter, and 
thence into the trough of the agitator, where the 
grout is stirred by paddles. In the foreground 
is the grout pump; pressures up to 301b or 
40 Ib per square inch are generally used for work 
of this kind. Apparatus for laboratory and site 
tests with the “* Prepakt ’’ system has. been largely 
standardised. For instance, the “* flow factor ”’ 
of the grout is the time in seconds which a given 
quantity of grout takes to flow out of a standard 
funnel. There is also a consistency meter which 
measures the “‘ consistency factor ’’ of the grout. 
For a full account of testing and properties, the 
paper ‘‘ Composition and Properties of * Prepakt ’ 
Concrete,’ by R. E. Davis and M. Polivka, 
presented at the R.I.L.E.M. international col- 
loquium on injected concretes, held at Madrid, 
October 8, 1957, should be consulted. 
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Heavy Beam Testing Machine 

WE illustrate a beam testing machine of 200 
tons capacity which has been installed at the 
Proving House of Lloyds British Testing Com- 
pany, Ltd., at Low Walker, Newcastle upon 
Tyne: this machine was designed by J. Samuel 
White and Co., Ltd., of Cowes, in conjunction 
with the Principal Superintendent of the Proving 
House. It tests beams up to 39ft long and 
5ft wide with a maximum loading width of 4ft ; 
on it beams can be tested at extreme fibres and 
at the neutral axis—maximum loading width 3ft. 

The basis of the machine is a massive main 
loading beam which is supported at one end by a 
hinged pivot and at the other by a hinged and 
sliding pivot. The main loading beam 1s fabri- 
cated from two 40in by 12in I-section broad 
flange joists with lin thick plates welded to the 
top and bottom flanges to form a box girder. 
The overall length of this beam is 46ft 6in and its 
weight approximately 154 tons. Test loads are 
applied to the beam under test by two 100-ton 
hydraulic jacks supplied by a variable delivery 
pump having a maximum working pressure of 
6000 Ib per square inch. 

The jacks are mounted on cast steel bolsters 
attached to the underside of the main loading 
beam. These bolsters are suspended on wheels 
running on the upper side of the lower flange, 
so that the specimen can be loaded at any point 
in its length. When the jacks have been posi- 
tioned the bolsters are clamped to the underside 
of the main beam. 

The jacks transmit their load to lower cross 
beams lying at right angles to the main beam, 
through hydraulic capsules which give a direct 
reading in tons, on open scale gauges, of the 
load applied to the specimen beam by the jacks. 
These lower cross beams are slotted at each end 
to accommodate tension bars which pass upwards 
and through similarly slotted upper cross beams, 
the undersides of which rest on the beam under test. 

For testing beams at the neutral axis special 
trunnions are mounted on the main loading 
beam and on the underside of the top cross beam, 
and these trunnions engage with pins attached at 
the neutral axis of the specimen beam. 

This type of machine has the advantage that 
the foundations consist only of two pads, one 
under each end of the main loading beam, to take 
the pivoted supports. The foundations have only 
to take the dead weight of the machine, about 
30 tons without the specimen beam. A pit is 
provided under the main beam so that the upper 
face of the main beam can be kept at floor level. 


Beam testing machine of 200 tons capacity for beams up to 39ft long and 5ft wide, with a maximum 
loading width of 4ft 
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Wide Working Range Collets 


THERE will be put into production this year by 
Crawford Collets, Ltd., Witney, Oxfordshire, 
a series of “ Multibore”’ collets which have a 
working range of $in on square or round objects 
and of a spanner interval on hexagons, e.g. from 
0-720in A/F to 0-820in A/F. The introduction 
of such collets is expected to result in vastly 
smaller numbers of different collets being 
catalogued and stored in machine shops. It is 
a dead length device, and the jaws remain parallel 
throughout the working range. 

While such collets can be used in certain exist- 
ing automatic lathes, the makers have evolved a 





Section through hydraulically operated chuck 


hydraulic chuck to operate them. The 
segments of the collet are closed together by 
advancing a female cone over them, and the cone 
is moved by hydraulic pressure generated by a 
simple screw jack. It is claimed that the grip of 
the chuck is exceptionally strong, or that the 
effort is remarkably light.. ,The outer faces of the 
sectors are not completely conical, but the edges 
are relieved in such a way that as the collets 





Section through collets 


close, transferring the contact with the surround- 
ing cone toward the edges of the sectors, the 
inner faces remain parallel. The springs separat- 
ing the sectors are basically cylinders split along 
a generator, and hence they assist in keeping the 
parts aligned when the chuck is open. The 
retaining rings holding the sectors have a stepped 
gap so that no spring can escape, and the step 
is so much longer than the overlap that a spring 
entering the step does not jam the ring. 

The collets can be used to hold very short 
workpieces. For this application the frustum of a 
cone is mounted on an adjusting screw behind 
the collets, and set so that the diameter corre- 
sponding to the work is opposite the inner ends 
of the jaws, which are therefore restrained when 
the work is gripped. 

No performance figures for concentricity are 
at present available, but the claim is made that 
this system of chucking is highly resistant to 
dirt fed in with the bar stock, and that the collets 
can readily be removed and washed in paraffin. 
Sizes to grip up to 2in diameter will be available. 
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Industrial and Labour Notes 


Steel Prospects 

Every year, the United Steel Com- 
panies, Lid., presents a report to its employees 
which is entitled Review of Progress. The 
latest one, which has just been published, 
surveys the group’s activities during 1957, 
and has‘something to say about the prospects 
for the current year. 

In this section of the report it is pointed out 
that steel is now in better supply in world 
markets and that export prices have fallen 
a good deal since last year. The reason, it is 
remarked, is curious. In the U.S.A. orders 
have fallen : steel output has been running 


at 80 per cent of capacity for some time and 


occasionally the operating rate has been 
even lower. In the United Kingdom, orders 
for steel have been maintained but capacity 
has at last caught up. In fact, the report says, 
more steel could have been produced during 
1957, but circumstances arose towards the 
end of the year which made it necessary to 
close some uneconomic steelmaking plant 
in South Wales. During the post-war years 
of steel scarcity, both the U.S.A. and this 
country, which are not regularly large im- 
porters of finished steel products, have been 
importing unusually large quantities from 
the Continent. This, the report comments, 
they are now ceasing to do, so that France, 
Belgium and Germany have lost export 
orders and competition has increased for the 
regular import business in Africa, South 
America and Asia. 


These difficulties, the report adds, which 
have already had their effect on the other 
main steelmaking countries of the world, are 
beginning to affect the British iron and steel 


industry. Tinplate and part of the tube 
trade are depressed. The report goes on to 
say that there is, undoubtedly, now some 
idle capacity in the building and construction 
trades which will continue to affect business 
in such steel products as sections and re- 
inforcing bars. But, fortunately, the report 
goes on, there is something on the credit side. 
Most of the industries which buy British 
steel are flourishing ; shipbuilding is doing 
well despite the drastic fall in freights and 
the motor-car industry is so far defeating 
all the prophets of woe. The railway modern- 
isation programme has been retarded to 
some extent, but track-laying is to go on as 
before so that the demand for rails will con- 
tinue. Defence expenditure has been cut, 
but without serious effect on the British 
steel industry. 


Royal Ordnance Factories 


Before the House of Commons rose 
for the Easter recess last week, the Minister 
of Supply, Mr. Aubrey Jones, was questioned 
about the Royal Ordnance Factories. He 
was asked to what extent the “ run down” 
of the factories had caused unemployment ; 
to what extent his department had helped to 
find established workers other employment, 
and whether he anticipated “ any expansion 
from the present position in using dormant 
capacity for the making of newer types of 
weapons and other suitable production.” 

In his reply, the Minister said that the 
effect on employment of the slowing down 
in the ordnance factories had been only 
marginal. All the established employees 
had a right to continued employment in 
the Government service, and every possible 


effort was being made to transfer them to 
the establishments of their choice. He 
hoped that the ordnance factories would 
play an ever-increasing part in work on the 
newer kinds of weapons, though that could 
not be expected to make up for the “ run 
down ”’ in other requirements. 


Training Allowances 


The Minister of Labour has announced 
a modification of the training allowances 
scheme so that boys and girls are now able 
to receive financial assistance to take training 
in employment obtained in areas other than 
where they live, if necessary, in competition 
with local boys and girls. This assistance is 
available only for training in employment 
obtained through the Youth Employment 
Service. The scheme for giving financial 
help for boys and girls to receive training for 
skilled industrial occupations has operated 
since 1947, though it has been modified from 
time to time to meet changed circumstances. 
The scheme is restricted to assisting young 
people for whom no suitable facilities are 
available in their home areas. 


Export Aids 


Speaking at the recent annual luncheon 
of the British Compressed Air Society, the 
Parliamentary Secretary to the Board of 
Trade, Mr. F. J. Erroll, said that the Board 
had been making a general review of export 
arrangements. There were a number of ways 
in which the Board of Trade could help 
exporters ; some of them might appear to be 
obvious, though, Mr. Erroll commented, 
the obvious was often precisely the easiest to 
overlook. 

He went on to mention such details as 
language. English, he said, was, of course, 
an international language of commerce, 
but by no means did all customers speak, 
read and still less write it. Worse still, Mr. 
Erroll continued, exporters might have 
customers who appeared, but only appeared, 
to understand English ; a re-examination of 
the facilities for correspondence and for the 
provision of catalogues and service literature 
in the language of the customer was of the 
highest importance. But he added a word 
of warning about the “ disastrously comic 
effect ’’ which could follow from mistakes in 
translation. There was also the question of 
market review, including such matters as the 
total size of a market for a particular pro- 
duct ; up-to-date and adequate information 
about the main users of the product ; the 
strong and weak points about competitors, 
and whether an exporter’s share of a market 
was rising or falling. All that, Mr. Erroll 
said, might sound like stressing the obvious. 
But he felt sure there were few whose informa- 
tion and records were really impeccable in 
all those respects. On many of them, the 
export services branch of the Board of Trade 
in London and the Board’s overseas repre- 
sentatives were able to help. They could 
assist exporters to assemble what he con- 
sidered to be the basic facts about overseas 
markets. 


India’s Engineering Industry 
In his presidential address to the 


Indian Engineering Association on March 28, 
Mr. K. J. Cleetus said that the overall picture 


of the healthy progress of India’s engineering 
industry in 1957 concealed certain dangers 
and weak points in particular sectors. If 
these went unchecked, they might easily lead 
to serious dislocation in production and to 
unemployment. Mr. Cleetus commented 
on the decline in production of electric 
motors, motor-cars, bicycles and other items 
in the second half of last year. The fall in 
the level of bank advances to the iron and 
steel and engineering industries from October, 
1957, onwards, he said, provided confirma- 
tion that production was slowing down as a 
consequence of acute raw material shortages. 
This fall in advances, he added, was in 
marked contrast to the progressive increase 
from 1953 to 1956, extending even up to the 
first half of 1957. 

Mr. Cleetus went on to say that the outlook 
for raw materials, particularly steel, during 
the current year was causing grave concern 
and the partial closure of many engineering 
works was becoming inevitable and imminent. 
One hesitated, he continued, to contemplate 
the serious consequences that a shortage of 
steel would produce in the Calcutta area, 
where the employment situation in the 
engineering industry was deteriorating slowly 
and steadily. Mr. Cleetus thought that the 
West Bengal and Union governments especi- 
ally should heed the warning signals and 
take timely action so that the unpleasant 
consequences of partial and even complete 
closure of engineering establishments might 
be avoided. But, taken as a whole, Mr. 
Cleetus observed, the engineering industries 
had made very satisfactory progress during 
1957. In the first ten months the index of 
production (1951100) had risen to 236-5, 
compared with 219 in 1956 and 183-3 in 1955. 
Since 1953, he added, the general and elec- 
trical engineering industries had more than 
doubled their output. 

Nevertheless, Mr. Cleetus urged, there was 
no economic future for India if the country 
hung on to outmoded techniques and methods 
of production. Mechanisation and rational- 
isation, he said, might result in temporary 
dislocations here and there, but these were 
“inescapable growing pains.” Although 
many firms had succeeded in removing the 
heavy deficiency of machinery renewals and 
replacement, the high costs obtaining at 
present were thwarting all efforts to keep 
abreast of technological progress. 


Middle East Industrial Projects Corporation 


The Federation of British Industries 
has announced the formation recently of 
an international organisation known as 
MIDEC S.A. (Middle East Industrial Pro- 
jects Corporation). Its object will be to 
further the development of industrial pro- 
jects in the Middle East in conjunction with 
Arab and other local interests. The registered 
offices of the organisation are at Rue Aldringer 
14, Luxembourg, and there are branches at 
The Hague and Beirut. The total initial share 
capital is 1,000,000 Swiss francs, the countries 
at present participating being Belgium, 
Canada, Denmark, France, Western Germany, 
Holland, Italy, Norway, the United Kingdom, 
Sweden, Switzerland, and the U.S.A. The 
shares in MIDEC S.A. allotted to the United 
Kingdom have been taken up by a banking 
group (three companies), a contracting group 
(two companies), and a manufacturing 
group (nine companies). 
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New train sets for the St. Gervais-Vallorcine line are to consist of two motor carriages like the one shown 


here, and one coach. 


Each motor carriage develops 545 h.p. Operation is on 800V, d.c., which {is 
rail 


obtained from a third 


Train Sets for the St. Gervais- 
Chamonix-Vallorcine Line 

The French Railways have recently taken 
delivery of the first unit of four train sets they 
have ordered for their electrified metre-gauge 
line running through the Chamonix valley 
between St. Gervais the terminus of the main line 
from Paris and Vallorcine on the Swiss Frontier. 
This line uses 800V d.c. collected from a lateral 
third rail. 

This unit is one of the motor carriages weigh- 
ing 38 tonnes with a continuous rating of 
545 h.p., and its trials before being put into 
service have already begun. 

The train sets, each of which is composed of 
two motor carriages with a trailer carriage 
coupled between, will replace the present rolling 
stock, which has been in service on this line since 
it was opened in 1901. At that time, it ran 
between St. Gervais and Chamonix only, and it 
was not until 1907 that it was extended from 
Chamonix to Vallorcine to connect there with the 
Martigny-—Chatelard line in Switzerland, which, 
in turn, gives connections at Martigny with 
trains running on the Simplon tunnel route. 

The introduction of the new rolling stock will 
make it possible to improve the services ; for 
instance, the duration of the journey, particularly 
between St. Gervais and Chamonix, will be 
greatly reduced thanks to the power of the 
motors and the modern methods of braking. 





This straightening and cutting-off machine processes wire of *°/,,in to *° ,,in 
diameter at up to 400ft per minute 





These are of particular importance on a line 
which has the distinction of having the heaviest 
gradients in Europe—9 in 100—to be tackled by 
simple adhesion traction without recourse to a 
rack. 

During the period of summer service each set 
can convey 244 passengers (143 seated and 101 
standing), while during the winter months 229 
passengers (136 seated and 93 standing) can be 
carried. Each carriage has automatic couplings, 
enabling the composition of the set to be easily 
varied so as to cope with daily or seasonal traffic 
fluctuations. Finally, special care has been given 
to the interior fittings—comfortable _ seats, 
pleasant decor, wide opening windows—in order 
to provide passengers using this essentially 
tourist line with every comfort at all seasons. 
During the winter, detachable ski holders will be 
provided on the entrance platforms and in the 
luggage compartment. 


Wire Straightening and Cutting-Off 
Machine 


We have received details of a machine for 
straightening and cutting-off wires, made by 
Malmedie and Co., Diisseldorf (agents, Stuart 
Davis, Ltd., Much Park Street, Coventry). The 
capacity of the model ““WRM”’ ranges from a 
wire diameter of 0-393in to 0-787in. The 
machine is stated to be eminently suitable for 
straightening and cutting steel rod with a maxi- 
mum tensile strength of 
35 tons per square inch. 
The wire runs from the 
coil into the infeed rollers 
where rough prestraight- 
ening takes place, and is 
then gripped by the pull- 
out rollers just in front 
of the cutting-off mech- 
anism. The cutters are 
housed in two counter- 
rotating cutter bodies. 
The cutting operation is 
regulated by an electro- 
magnetic clutch actuated 
through a cam. The 
controlling impulse is 
given through the length 
measuring device, which 
is infinitely variable over 
the entire cutting range 
of 9ft minimum to 64ft 
maximum length. The 
measuring rollers which 
are in contact with the 
wire are housed between 
the straightening spinner 
and the pull-out rollers. 
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The straightening is carried out on the rotating 
spinner principle, and rotor and main drive have 
separate motors of 25 h.p., 3000 r.p.m., and 
20 h.p., 1500 r.p.m., respectively, individually 
controlled by push-button. The machine is 
entirely self-contained and lubrication is through 
centralised pump. Instead of being fitted with a 
rotating spinner, the machine can be equipped 
with horizontal and vertical straightening rolls. 
It can also be fitted with a bundling bench to 
suit the lengths of cut rod. Straightening speeds 
are 200ft, 300ft and 400ft per minute. 


Cleaning Plant for Ball and Roller 
Bearings 

Another application for ultrasonic cleaning, 
the range of which is rapidly increasing, has been 
found in the ball and roller bearing industry. 
Schoeller and Co., of Frankfurt/Main (U.K. 
representative : Roto-Finish, Ltd., Mark Road, 
Hemel Hempstead, Herts), has recently supplied 
automatic ultrasonic cleaning machines for 
cleaning assembled ball and roller bearing races. 

These machines, one of which is shown in the 
accompanying illustration, can, it is stated, clean 





Automatic ultrasonic cleaning plant for the cleaning 
of assembled ball and roller bearing races 


5000 bearing assemblies of 30mm diameter per 
eight-hour shift. They can be set for cleaning 
bearing races in sizes from 25mm to 75mm in 
diameter, and similar machines can be supplied 
for other sizes. 

The machines have two ultrasonic cleaning 
Stages, and a device for revolving the bearing 
races during the cleaning operation. The clean- 
ing fluid used is petroleum ; filtering apparatus 
and a circulation pump are built in. 


Annual Conference on High Energy 
Nuclear Physics 


More than 200 scientists from twenty-six 
nations have been invited to participate in the 
1958 Annual International Conference on High 
Energy Physics organised by the European 
Organisation for Nuclear Research (C.E.R.N.) 
in Geneva, from June 30 to July 5. 

This meeting continues a series of seven annual 
conferences on high energy nuclear physics 
previously held at Rochester, N.Y. C.E.R.N. 
last acted as host to physicists from all parts of 
the world at the symposium on high energy 
accelerators and pion physics held in Geneva in 
the summer of 1956. 

During ten plenary sessions at the Auditorium 
of the Physics Institute of the University of 
Geneva, the physicists will exchange information 
on the fundamental properties of the atomic 
nucleus. Papers will be presented on nucleon 
structure ; the nucleon and its interactions with 
pions, photons, nucleons and anti-nucleons : 
fundamental theoretical ideas ; strange particle 
production and interaction ; invariance prin- 
ciples and selection rules, and weak interactions. 
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Underground Nuclear Detonation 
at Nevada Test Site 


BY OUR AMERICAN EDITOR 


HE U.S. Atomic Energy Commission dis- 

closed last month that a deep underground 
nuclear shot, “ Rainier,” was detonated on 
Thursday, September 19, 1957, at the Nevada 
Test Site. The shot device was one with a known 
yield of 1-7 kilotons, designed by the Los Alamos 
Scientific Laboratory. It was placed in a chamber 
6ft by 6ft by 7ft at the end of a tunnel approxi- 
mately 1900ft long that had been bored hori- 
zontally into the side of a volcanic rock mesa 
near the north-west corner of the Nevada Test 
Site. The shot chamber was situated about 
900ft under the mesa top, and about 800ft from 
the steeply sloping hillside. 

The firing of the Rainier shot was controlled 
primarily from a special forward control point 
installed in an existing timing station about 10 
miles from the tunnel mouth. Members of the 
Nevada Test Organisation viewed the effects of 
the detonation from a forward area about 24 
miles south of the tunnel mouth. Some spec- 
tators saw a ripple on the side of the mesa as 
the shock wave moved upward. A few felt a 
slight movement in the earth under their feet, 
but most felt nothing. Clearly visible were spurts 
of dust rising from the side of the mesa caused 
by rock being dislodged from the visible side of 
the mesa crown. Dust created as rocks rolled 
down the steep hillside caused a loose cloud which 
slowly dissipated. Radiological surveys con- 
ducted after the shot showed that no radioactivity 
was released into the atmosphere. 


HistorRY OF THE RAINIER SHOT 


Many persons had considered the idea of 
containing a nuclear detonation deep under- 
ground following early test firings of nuclear 
devices. The specific test method employed last 
September grew out of suggestions by Dr. 
Edward Teller, of the University of California 
Radiation Laboratory, and of David Griggs, of 
the University of California at Los Angeles. 
The project was planned and conducted by the 
Livermore Branch of the Radiation Laboratory. 
The preliminary calculation and design of the 
experiment were carried out at Livermore, 
resulting in a self-sealing tunnel in which the 
shock from the explosion would close with rock 
a portion of the tunnel before the air shock wave, 
travelling through the tunnel, reached the sealed- 


nuclear shot. 


(Right) Radiation monitors 


off portion. A number of operation benefits was 
expected to be derived from deep underground 
detonations of nuclear devices. Among these 
were : (a) the total absence of fall-out ; (5) the 
absence of blast and flash effects on off-site 
residents and travellers ; (c) the elimination of 
radioactive clouds which interrupt and interfere 
with air traffic. 

Both technical and environmental problems 
had to be answered before a deep underground 
shot could be firmly scheduled and fired. When 
a nuclear device is detonated atop a_ tower, 
suspended from a balloon, or dropped from an 
aircraft, photographic and other measurements 
can be made of the growth of the fireball, and 
samples of the fission products can be readily 
captured for radiochemical analysis. Obtaining 
measurements of a like nature when the burst 
was deep underground required the development 
of new techniques. The environmental problems 
included determining the proper depth of place- 
ment to avoid breaking the earth’s surface, 
possible contamination of ground water, and 
seismic or earth shock effects both on and off the 
test site. 


PRELIMINARY STUDIES 


Several methods of underground placement 
were investigated by the test division of the 
Radiation Laboratory at Livermore in 1956. Of 
the two methods considered most feasible it was 
determined that a horizontal tunnel would be 
superior, from the standpoint of both cost and 
accessibility, to a vertical shaft or drill hole. 
The U.S. Geological Survey was asked to analyse 
the geological structures in and surrounding the 
mesa that had been selected as the most favour- 
able site for the Rainier detonation, and to 
determine, to the extent possible through high 
explosive detonations, the containment and 
seismic aspects of a nuclear detonation inside the 
mesa. As part of these studies, two high explo- 
sive charges were fired in a tunnel bored into the 
mesa face. A 10-ton charge was fired at a depth 
of 92ft and a 50-ton charge at a depth of 165ft 
below the surface. Results obtained from these 
detonations were scaled up to the approxi- 
mate 2-kiloton yield of the selected nuclear 
device. 

The conclusions drawn from the U.S. Geolo- 


Figs. 1 and 2—(Left) General view of terrain at Nevada test site, with pieces of weathered rock dislodged from the rim of the mesa which contained the 


checking the atmosphere at the mouth of the tunnel a few minutes after the Rainier detonation 





April 11, 1958 


gical Survey studies were that no crater was 
expected from the Rainier detonation, but that 
probably the rock would be fractured to the 
surface ; that the shot tunnel would be con- 
siderably damaged by spalling, or caving in of 
the ceiling and walls ; and that large blocks of 
rock would be dislodged from the top of the 
mesa. Small quantities of radioactive gases, 
fission products, and possibly steam or water, 
might be vented through cracks in the rocks 
and “ earth shock *’ seismic waves generated by 
the Rainier explosion would be below damage 
levels at a distance of about 10 miles, well within 
the test site and the adjacent Las Vegas bombing 
and gunnery range. 

An advisory panel was established several 
months before the scheduled date of the Rainier 
detonation to examine the question of whether a 
deep underground nuclear explosion might 
trigger an earthquake. Among the topics sug- 
gested for panel study were: (a) the frequency 
of natural earthquakes in the area so as to provide 
an estimate of the probability of a coincidental 
earthquake, and (h) the consideration of the 
possibility of ground water contamination. After 
completing its study, the panel reported in April, 
1957, that the proposed shot would not generate 
seismic signals any larger than those produced 
by the largest air bursts previously fired at the 
test site; that no earth shock would be felt in 
Las Vegas ; and that the detonation would not 
trigger a natural earthquake. Seismological 
experts on the panel pointed out that earthquakes 
themselves do not trigger other earthquakes. 
They felt, further, that if there had been a geo- 
logical situation in the test site region favourable 
for the triggering of an earthquake, earlier 
detonations at the site or the great Nevada 
earthquake of December 16, 1954, would have 
triggered it. The panel reported also that the 
possibility of ground water contamination was 
very remote. On the basis of the panel’s report, 
a decision was made to continue with the pre- 
parations for firing the deep underground shot. 


RAINIER SHOT TUNNEL 


A contract for drilling the Rainier shot tunnel 
was let to E.C. Nickel and Co., of Arcadia, 
California, in April, 1957, on a low bid of 314,210 
dollars. The tunnel design that had been finally 
adopted called for boring through the rock for a 
total distance of 1900ft. The tunnel design called 
for a horizontal shaft 6ft wide by 8ft high. 
Toward the end of the tunnel, the shaft made a 
right-angle turn to the right and then made 
another right-angle turn to the right, after which 
it looped back upon itself until the shot chamber 
was reached in the middle of the “* hook *’ thus 
formed. The purpose of the tunnel shape was to 
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locate the detonation chamber so that the nearby 
tunnel shaft would be closed by blast effects 
before any energy manifestations could travel 
around the “hook” and escape through the 
tunnel, 

The geological name of the rock formation 
in which the tunnel was drilled is “* Oak Springs 
Tuff.” The rock formation is quite similar to 
those found in many places throughout the 
Nevada Test Site. It was deposited originally 
through volcanic activity. The tufa or tuff is a 
rather porous rock and it is felt that this feature, 
which permitted the rock to serve as an absorber 
for the nuclear detonation, prevented the ground 
shock waves from being felt more strongly at a 
distance from the shot. 


Test RESULTS 


Early exploration of the shot tunnel to within 
200ft of the centre of detonation resulted in 
finding no radiation above background. Con- 
siderable damage to the tunnel was found in the 
last 300ft that was still open. At approximately 
200ft from ground zero the tunnel was sealed by 
rock. A drilling contractor had been employed 
to perform core drilling operations and it was 
decided to begin drilling from the top of the mesa. 
The drilling system contained built-in safety 
features and was designed for remote operation 
in the event that the drill penetrated a high- 
pressure region. The drilling was continued to 
a point at the same elevation as ground zero, at 
which point the drill had been displaced about 
17ft off centre. During the drilling operation 
a cavity about 25ft in depth was encountered at 
a point about 385ft above ground zero and below 
the cavity the drill passed through broken rock 
until drilling was discontinued. At no point 
in this drilling operation were any high-pressure 
regions or pockets encountered. After the 
vertical drilling had reached the level of ground 
zero, the operation was suspended and horizontal 
drilling was begun from within the tunnel at a 
position 211ft from ground zero. The first hole 
drilled from within the tunnel was aimed directly 
at the point of detonation and, about three and 
a half months after the detonation, encountered 
zones of relatively high radiation and thermal 
temperature within 100ft of ground zero. The 
normal rock temperature was about 63 deg. Fah. 
At a distance of 60ft from ground zero a rock 
temperature of 113 deg. Fah. was encountered 
and this decreased to a fairly constant reading 
of 90 deg. Fah. from a distance of 35ft to ground 
zero. Subsequent drilling to volumes below the 
point of detonation revealed temperatures as 
high as 190 deg. Fah. A maximum radiation 
reading of about 45 réntgens per hour was 
recorded at about S50ft below ground zero. 

Because of the unique deep underground 
placement of the Rainier device, seismologists 
and geophysicists were interested in earth 
measurements that might be obtained from 
registering shock waves created by the detona- 
tion. Even though a panel of experts had con- 
cluded that earth waves would be no greater than 
those caused by some previous air detonations 
at the site, particular efforts were made by many 
seismologists to record the effects of the shock 
waves generated by the Rainier detonation. 
When the device was detonated, only a few 
persons of many who witnessed the event from 
the forward control area, 24 miles from ground 
zero, felt any earth shock, and off-site the earth 
movement was so slight that it could be recorded 
only on extremely sensitive seismological instru- 
ments. The earth waves were recorded at 
seismological stations at Los Angeles, about 250 
miles away from the shot mesa. This was the 
maximum distance at which the shock was 
recorded. 

The instruments used for measurements of 
the Rainier detonation, located in and around 
the shot chamber, operated successfully. The 
Livermore scientists feel that the results obtained 
by instrumentation verify their calculations that 
a nuclear detonation not only can be contained 
in a deep underground location, but that 
diagnostic and other necessary measurements 
can be obtained successfully. They conclude 
that certain experiments which require good 
collimation and massive shielding can best be 
accomplished underground. Another conclusion, 
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after studies of the mesa through observation 
of the exterior and through drilling, is that shots 
with much larger yield can be fired in a deep 
underground chamber with little or no resulting 
air contamination and with no seismic hazard. 
It is concluded also that practically all of the 
fission products in the Rainier test were trapped 
in highly insoluble fused rock so that no ground 
water contamination problem resulted. 

From the heat and radiation levels recorded 
and from the condition of the shattered and 
crushed rock around the shot zone, it was con- 
cluded that the detonation had created a spherical 
cavity around ground zero, and that for a very 
brief time the rock around the circumference 
of the cavity had been formed into a glass-like 
substance so that in effect a “* glass ball ”’ about 
110ft in diameter existed. Quite soon, it is 
believed, the weight of the shattered rock above 
the glass ball crushed the sphere and rock frag- 
ments fell into the cavity and filled it. The 
falling rock resulted in a cavity at the top of the 
crushed rock zone, and it was this cavity that 
had been encountered in vertical drilling opera- 
tion 385ft above ground zero. There had been 
speculation before the Rainier device was 
detonated that the intense heat and pressures 
generated might result in the formation of 
precious gems of some kind. Drilling operations 
have uncovered no evidence that such gems were 
created, and it is believed unlikely that they 
exist in or around the shot area. In an effort 
to obtain more detailed knowledge of the effects 
of the Rainier detonation within the burst area, 
a tunnel shaft now is being dug toward ground 
zero from the original shot tunnel. The new 
shaft originates near the point from which the 
horizontal core drilling was conducted. 

The Livermore Branch of the University of 
California Radiation Laboratory now is engaged 
in ‘‘ Project Plowshare,”’ an investigation into 
the possible application of nuclear detonations 
for peacetime purposes. Considerable informa- 
tion that will be of interest in “* Project Plow- 
share’’ was obtained from the Rainier detona- 
tion and the studies that have followed it. For 
example, it has been calculated that the under- 
ground shot produced at least 50,000 tons of 
permeable broken rock and an additional 400,000 
tons of crushed, but relatively impermeable rock. 
The large masses of broken rock suggest such 
applications as use in mining to break up ore 
bodies for removal or leaching, and in oil strata 
to free crude oil trapped in relatively non-porous 
rock formations. It also is considered possible 
that heat resulting from an underground detona- 
tion in oil strata might increase the production of 
oil in certain situations by making it flow more 
freely through the rock formation. 

Other possible peacetime applications include : 
(1) piping water into a rock formation heated by 
a contained nuclear detonation to form steam 
for producing power or for other uses ; (2) plac- 
ing various materials around a device to be 
detonated deep underground so as to effect 
changes in the materials through nuclear reac- 
tion ; (3) further investigations of the make up 
of the earth’s crust through seismic studies of 
earth waves resulting from deep underground 
detonations ; (4) moving earth in quantity, 
such as in digging a large canal. 


Refinery Process Pilot Plant 


A COMPUTER controlled pilot plant for saving 
scientific manpower and reducing the time 
required to develop new catalytic refining pro- 
cesses is under construction at the Consolidated 
Electro-dynamics Corporation of Passadena, 
California, for the Esso Research and Engineering 
Company at Linden, U.S.A. The plant, compact 
enough to fit into an office, will be used to 
evaluate small-scale processes and will auto- 
matically provide a complete chemical analysis 
of samples of one drop of liquid in a fraction of 
the time now needed. After initial instructions 
are fed in, the desk-size computer takes over and 
automatically conducts tests and constantly 
analyses raw materials and products. Tempera- 
tures, pressures, flow rates and chemical com- 
positions and other variables are fed several 
times per second into the computer, which 
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digests the data and prints a complete record as 
the tests progress. Thus, it is possible to explore 
a new process within weeks rather than months. 
As designed, the plant will serve a variety of 
purposes and will consist of three main systems, 
namely, services, reactor and product recovery. 
The controls will enable the catalyst evaluation 
programme to proceed automatically after the 
introduction of the catalyst cartridge into the 
reactor section. The programme will include 
automatic pressure test for leaks, oil circulation, 
catalyst treating cycle, regeneration cycle and a 
shut down after a predetermined number of 
cycles. Temperatures, pressures and composi- 
tions of gas and liquid streams will be monitored, 
controlled and recorded and the unit will close 
down if an uncontrolled condition outside preset 
limits is detected. Ability to follow quickly 
changes in chemical compositions should reduce 
the length of run, and since only a fraction of a 
millilitre will be required, instead of 800 to 1000 
millilitres needed for empirical tests, the unit will 
be operated only long enough to achieve equili- 
brium. This reduction in test programme time 
will permit of an economical look at a wider 
range of variables, and also provide more 
accurate data, since large corrections for changes 
in catalyst activity will not be necessary. Further- 
more, in a given period, the number of determina- 
tions of yields can be increased and thus trends 
such as deactivation rate can be determined at 
shorter intervals and with greater precision. 
Seven analysers will be incorporated, including 
two consolidated vapour-liquid partition chroma- 
tographs, for the analysis of liquid hydrocarbons 
boiling up to 165 deg. Cent., while the product 
gas stream will be analysed for hydrogen and 
C,—C, hydrocarbons by a third chromatograph. 
During the regenerations, oxygen, hydrogen, 
carbon dioxide and water will be determined, 
respectively, on a continuous basis, by the 
following instruments: Hayes para-magnetic 
analyser ; Consolidated thermal conductivity 
analyser; Mines Safety Appliances infra-red 
analyser and Consolidated moisture analyser. 


American-Built Greek Research 
Reactor 


THe U.S. Government will contribute 350,000 
dollars toward the cost of a nuclear research 
reactor project being undertaken by the Greek 
Atomic Energy Commission near Athens. Greece 
is the ninth nation to receive financial assistance 
from the United States under President Eisen- 
hower’s Atoms-For-Peace proposal of June, 
1955. The funds have been made available to the 
Commission by the U.S. International Co-opera- 
tion Administration from Mutual Security funds 
and will be transferred to the Government of 
Greece upon completion of the project which is 
expected within the current year. 

The reactor project has been planned to incor- 
porate a broad programme of training and 
research and will be available to all Greek 
scientists and engineers through universities, 
hospitals, industrial laboratories, or by direct 
arrangement with the Greek Atomic Energy 
Commission. Practical experiments will be 
pursued in radioactivity measurements on 
soils, minerals and waters, and surveys of uranium 
and thorium ores. The reactor is a IMW 
heterogeneous, pool type unit being manufac- 
tured and assembled by AMF Atomics of New 
York. The fuel element is being fabricated by 
Babcock and Wilcox. The Greek Atomic 
Energy Commission will construct and operate 
the facility. The Greek A.E.C. also will build a 
“hot laboratory,” several laboratories for the 
physical sciences, a machine shop, offices and a 
library as supporting facilities. American per- 
sonnel will assist the Greek staff during.the start- 
up of the reactor and for approximately two 
months thereafter. The operating staff will 
consist of university scientists and other Greek 
employees including a number of persons who 
have been trained at the International School of 
Nuclear Science and Engineering at the Argonne 
National Laboratory. The Greek A.E.C. has 
established a programme which includes training 
sixteen men per year in the United States in 
various nuclear science and research disciplines. 
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Personal and Business 


Appointments 


CAUSEWAY REINFORCEMENT, Ltd., announces that 
Mr. Desmond Bowditch has been appointed a 
director. 

Mr. L. Srusss, A.M.I.Mech.E., A.M.I.Loco.E., 
has been appointed engineer-in-charge (locomotives) 
of Ruston and Hornsby, Ltd. 

Mr. C. H. Fiurscueim, M.LE.E., chief electrical 
engineer of Metropolitan-Vickers Electrical Company, 
Lid., has been appointed a director. 

RANSOMES, SIMS AND JeFFreRIes, Ltd., has announced 
that Mr. Peter Dorling has been appointed chief 
buyer in succession to Mr. G. S. Andrews, who has 
retired after fifty-five years’ service with the company. 


Mr. Frank Faux, A.M.LE.E., chief assistant 
engineer to the system planning engineer of the 
Central Electricity Generating Board, has been 
appointed station planning and development engineer 
to the Board. 


Business Announcements 


WiLLiAM TOWNSON AND Sons, Ltd., Bolton, has 
become a member of the Natural Asphalte Mine- 
owners and Manufacturers Council. 


BarLow-Wuitney, Ltd., states that its Midlands 
office has been removed to 44, Queen’s College 
Chambers, Paradise Street, Birmingham, | (telephone, 
Midland 6897). 

Mr. GeorGe Borex, a former managing director of 
the British Aluminium and Associated Companies, 
is to retire from the board by rotation on May 6. 
He is to continue in a consultative capacity. 


SHorT AND Mason, Ltd., states that it has signed 
an agreement with Aktiengesellschaft Chemisches 
Institut Dr. A. G. Epprecht, Zurich, whereby it will 
act as sole agent in Great Britain for Drage instru- 
ments. 

Massty-FerGuUSON announces that the United 
Kingdom companies of the agricultural machinery 
organisation previously known as Massey-Harris- 
Ferguson, will in future be known as Massey- 
Ferguson. 

W. T. Henvey’s TELEGRAPH Works COMPANY, 
Lid., and Tuse INvesTMENTS, Ltd., announce that an 
agreement has been reached for the merging under 
the name of Henley-Simplex Africa (Pty.), Ltd., of 
their businesses in South Africa previously carried 
on by Henley’s (South Africa) Telegraph Works 
Company, Ltd., and Simplex Electric Company 
(South Africa) (Pty.), Ltd. 


Contracts 


THe Westport SHIPPING ComPaANy, Ltd., has 
placed an order with Mirrlees, Bickerton and Day, 
Ltd., for two KVSSDM vee twelve-cylinder, turbo- 
charged diesel engines of 2100 s.h.p. at 310 r.p.m., 
for installation in the cargo ship M.V. “* Mano.” 


D. NAPIER AND Son, Ltd., has received an order for 
twenty-four Napier “ Deltic 18°’ diesel engines, each 
of 3100 s.h.p. The engines are to power twelve fast 
patrol boats, each of 68 tons displacement, which 
are being built by Boatservices, Ltd., of Oslo, for the 
Norwegian Government. 

Miscellanea 

IMPROVED TRANSMISSION.—A five-speed gearbox is 
now optional on most forward-control Bedford 
commercial vehicles. The changes are, downward 
from direct drive, 1-47, 1-52, 1-69, and 1-87; the 
closer ratios have allowed synchromesh to be aban- 
doned. Helical gears are used for the two highest 
indirect ratios, sliding gear engagement for the 
remainder. Provision is made for power take-off on 
either side of the box. 

ALUMINIUM IN PACKAGING.—The Aluminium 
Development Association, 33, Grosvenor Strect, 
London, W.1, announces that a symposium on 
“ Aluminium in Packaging’’ will be h~'1 at the 
Savoy Hotel on Thursday, June 12. [ight papers 
will be presented : those in the morning will deal 
with aluminium as a packaging material and those in 
the afternoon will discuss the uses of aluminium in 
particular aspects of packaging. 

New Dousite REDUCTION UNIT.—A new “ 2}” 
“Radicon” double reduction worm reducer introduced 
by David Brown Industries, Ltd., Stonebridge Park 
Works, London, N.W.10, is designed for low-powered, 
slow-moving drives. It provides a choice of fifty-three 
ratios between 65 : 1 and 3600 : 1, with a correspond- 
ing range of output torques between 1270 ib and 
3300 Ib per inch at input speeds from 500 to 3000 
r.p.m. The standard ratios of the “1%” and “ 2} 


““Radicon” single reduction units are combined to give 
this range of ratios, allowing the use of the 
single reduction unit gears with the exception of 
the second reduction worm shaft. Detachable feet 
are fitted and alternative facings provided, so that the 
unit can be mounted in a number of different operating 
positions. 

Dock LeveLLING RAmP.—Dock levellers such as 
those in the Ford Parts Division at Aveley, Essex, 
described and illustrated on April 20, 1957 (page 653), 
are now available from The Wayne Tank and Pump 
Company, Ltd., Western Road, Bracknell, Berks, 
under the name “ Dock-o-matic.”” The ram hydraulic 
system is energised and controlled electrically ; single 
or yet pew equipment can be supplied. The 
ramp will remain in place under a load of up to 
20,000 Ib, but the hydraulic system is not protected 
against overloading of the ramp. 

AIR-OPERATED STIRRER.—A portable air-operated 
stirrer made by the Kestner Evaporator and Engineer- 
ing Company, Ltd., is driven by a rotary vane air 
motor suitable for working pressures of up to 90 Ib 
per square inch, with integral sun and planet reduction 
gear driving a stainless steel, or plastic coated, shaft 
which is fitted with two opposed propellers. It is 
small and light in weight and completely flameproof. 
An air control provides variable speed operation, 
and the stirrer is provided with an adjustable bracket 
and mounting clamp for direct attachment to the rim 
of the mixing vessel. 

DRILLING MACHINE.—A I13in capacity drilling 
machine now being made by Grimstone Electric 
Tools, Ltd., Progress Way, Croydon, Surrey, has a 
motor-driven geared head giving eight spindle speeds 
from 51 to 1300 r.p.m., and four feeds from 0-0055in 
to 0-0105in per revolution. Its head has means of 
rack and pinion adjustment on the column and the 
spindle feed length is 6in. An 18in square work table 
can be raised, lowered and swung on the column and 
has a maximum setting of 28in below the spindle 
nose. The table can be swung clear to allow work to 
be mounted on the table base, which is 48in below 
the spindle nose. 


PROTECTIVE COATING.—A protective coating for 
metal and concrete surfaces developed by Wailes 
Dove Bitumastic, Ltd., Hebburn, Co. Durham, and 
called “* Epimastic,”’ is said to combine the water- 
proofing properties of coal-tar-pitch with the resistance 
to chemical attack and corrosion of epoxy resins. 
The material is claimed to adhere well to both metal 
and concrete surfaces and to be able to withstand 
exposure to acids, alkalis, oils, fats and many other 
corrosive chemicals. The material is supplied in two 
component packs consisting of a base and a catalyst 
which are mixed in correct proportions before 
application. 

LARGE PIPELINE VALVEs.—Oil pipeline valves of a 
size previously manufactured only in the U.S.A. are 
now being made by the David Brown Foundries 
Division, Penistone, to the order of the W.K.M. 
Valve Company (Britain), Ltd., for use by the Shell 
Petroleum Company in Venezuela. The three sizes 
of valve so far produced have bore diameters of 16in, 
24in and 30in, respectively. They have cast carbon 
steel bodies moulded in three sections, the largest 
of the valve assemblies being approximately 10ft 
high and weighing more than 8 tons. Submerged arc 
welding is used in assembling the main body castings, 
which are required to withstand pressures up to 
2400 Ib per square inch. 

INFORMATION ON Cast CONCRETE PRoDUCTS.—A 
series of data sheets has been published by the British 
Cast Concrete Federation, 105, Uxbridge Road, 
Ealing, W.5. Technical information on the various 
products—described either as cast stone or cast con- 
crete—manufactured by members of the Federation, 
is given in these sheets. There are over a hundred 
such products, excluding individually designed ones, 
many of which are illustrated. The sheets include 
information on relevant British Standards, surface 
treatments, and such like matters, but are arranged 
according to the type of product ; there are, for 
instance, sheets on pipes, agricultural buildings, pave- 
ment lights, and lintels, to quote examples. 


RAISING THE STEENBRAS DamM.—Some years ago 
the Steenbras dam, which is a key structure in the 
water supply of Capetown, was raised in height by 
64ft, using the method of M. Coyne to preserve 
stability. This method involves drilling holes vertically 
close to the face of the dam, inserting vertical cables, 
and tensioning them, between anchorages in the bed- 
rock and at the crest of the dam. A film of this work 
has been made by the contractor—the Cementation 
Company, Ltd. The various stages in the work are 
explained in the film. It is stressed that operational 
water levels were maintained in the reservoir through- 
out the work, and, in fact, special haste was made to 
complete the heightening of the spillway in time to 
impound the wet season’s flow to the new level. 


PuBLic SERVICE VEHICLES.—The regulations govern- 
ing public service vehicles have been revised in a 
manner that will facilitate the use of small vehicles to 
carry not more than twelve passengers. The amend- 
ments relate to such matters as the width and height 
of entrances and internal gangways, the use of rear 
entrances, minimum road clearance and the position- 
ing of fuel filling points on vehicles. They should 
enable many existing vehicles to be adapted at 
reasonable expense. Since these vehicles will be 
rather cramped in comparison with normal buses, 
standing passengers will not be allowed in them and 
the concession allowing three children to be carried 
in certain circumstances in the place of two adults 
will be restricted so that the total number of pas- 
sengers, including children, may not on any occasion 
exceed fifteen. The regulations involved are the 
Public Service Vehicles (Conditions of Fitness) 
Regulations, 1958, and The Public Service Vehicles 
and Trolley Vehicles (Carrying Capacity) (Amend- 
ment) Regulations, 1958. 


PORCELAIN INSULATORS.—A new film entitled 
“* Porcelain Insulators in the Making,”’ produced by 
Doulton Industrial Porcelains, Ltd., was shown for 
the first time in London recently. The company 
manufactures porcelain insulators to as many as 
1200 different patterns, and some of the many uses 
of these insulators are illustrated in the film. The 
manufacturing processes in the company’s factory at 
Tamworth are described in great detail, and stress is 
laid on the need for careful selection of materials used 
in the preparation of heavy-duty ceramic products. 
All insulators are carefully tested before despatch, 
including routine and sample tests to British standards 
and specifications and to American N.E.M.A. 
standards ; one entire unit from every batch com- 
pleted is broken up and tested for porosity, and fina! 
scenes show some of the tests carried out in the special 
high voltage laboratories where available plant 
includes equipment for power frequency tests up to 
500kV and impulse testing to 1000kV. The film is 
available in 16mm size and runs for twenty-eight 
minutes. 


Fire RESISTANT ROOF CONSTRUCTION.—Recon- 
struction of Maville Works, Nottingham, which was 
gutted by fire on January 3, has been undertaken by 
the Sherwood Construction Company, Ltd. Only 
the walls and one floor of the building were left 
intact, the roof and second floor being almost com- 
pletely burnt away. A new roof was planned and 
installed in less than nine weeks from the date of the 
fire, the actual construction including three layers of 
felt taking ten men only twelve working days to 
complete. The roof, which is the first of its kind in 
the Midlands, is ‘“ Pyrodek’’ gypsum concrete, 
recently introduced in this country by D. Anderson 
and Son, Ltd., Stretford, Manchester. The actual 
pouring of the gypsum deck (1000 square yards) was 
completed in twelve hours and whilst the clearing 
of the fire debris proceeded, so allowing the work to 
progress with full protection for the workmen. 
The “ Pyrodek”’ roof construction, which has a 
two-hour fire rating, comprises gypsum formboard 
laid on to the flanges of bulb tee sections ; this con- 
struction is then reinforced with galvanised reinforcing 
fabric. Gypsum concrete is mixed at ground level in 
an automatic mixing and gauging unit and pumped 
into place on the formboard to a minimum depth of 
2in, giving an overall minimum depth of 3in. 


NorTH-East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS.—At a meeting of the North- 
East Coast Institution of Engineers and Shipbuilders 
held on February 7, a paper entitled “*‘ Some Shrouding 
and Tip Clearance Effects in Axial Flow Compres- 
sors ’’ was read by J. L. Jefferson, B.A., and R. C. 
Turner, B.Sc. (Eng.). The paper, with a reference 
to the economics of blade manufacture, explains the 
reasons for the main series of tests, which were carried 
out at the National Gas Turbine Establishment, 
the material being supplied by C. A. Parsons and 
Co., Ltd. Four series of tests are described in detail. 
Various combinations of shrouding and tip clearance 
were investigated, untwisted constant-section blading 
being used in the first three series. The experiments 
were carried out over a range of shrouding leakage 
clearances, and also included an investigation of the 
boundary layer flow on the convex surface of a stator 
blade in the compressor. A brief review of published 
work on the effects of normal radial tip clearance 
is followed by a description of some early results 
obtained on a multi-stage compressor. It is concluded 
that shrouding of the type investigated should, 
if possible, be avoided, especially under certain 
aerodynamic conditions. If it is necessary that it 
be used, the clearance should be maintained at the 
smallest practicable value. The use of very fine 
radial tip clearances may also result in a loss of 
performance, although values in excess of 1 per cent 
of the blade height are also shown to be undesirable 
in the particular case investigated. 

















April 11, 1958 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Buildings, 

Chancery Lane, W.C.2, 3s. 6d. each. 





INTERNAL COMBUSTION ENGINES 


791,254. October 4, 1955.—Liguip FUEL METERING 
Devices, Joseph Lucas (Industries), Ltd., Great 
King Street, Birmingham, 19. (Inventor: Eric 
William Downing.) 

The invention relates to liquid fuel metering 
devices for use on internal combustion engines, and 
of the kind comprising a reciprocatory shuttle con- 
tained in a longitudinal bore in a cylindrical rotary 
valve, the fuel being discharged alternately from 
either side of the shuttle by pressure of the fuel 
acting on the other side. The object of the invention 
is to provide an improved form of device for use 
particularly on an engine having a large number of 

cylinders. Referring to the drawing, the body part A 

has formed in it a cylindrical bore into which is 

inserted a liner B, the body and liner being provided 
with appropriately arranged inlet and outlet ports. 

In the liner is contained a cylindrical rotary valve C 

adapted at one end for connection by a coupling D 
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to the engine. The valve has formed in it two longi- 
tudinal bores E of similar size parallel with each 
other at opposite sides of the axis of the valve. Each 
bore contains a reciprocatory shuttle F and also a 
pair of end stops G and H. The stop G occupies a 
fixed position and the stop H is free, so that its 
position can be varied for varying the range of 
movement of the shuttle. In the end of the body 
adjacent to the adjustable stops H is a cylindrical 
and axially adjustable abutment J which supports 
each of the adjustable stops so that the stops can be 
adjusted equally. Adjustment of the abutment J 
may be effected by a screw K or by any convenient 
mechanism which is automatically movable in 
response to, for example, the air pressure in the air 
induction pipe of the engine. Ports are provided in 
the valve at positions adjacent to the ends of the 
shuttles, as shown in the drawing, and inlet and outlet 
ports are arranged in the body part to coincide with 
the valve ports at successive intervals during the 
rotation of the valve. In the example illustrated by 
the drawing there are shown a pair of inlet and outlet 

rts C, and C, associated with the shuttle in the upper 
Coo A second pair of such ports are situated at 
90 deg. from the ports C, and C,, and a third pair, 
indicated by C; and C,, are provided at 180 deg. from 
the ports C, and C;. Similar inlet and outlet ports are 
also provided in the body part to coincide with the 
ports in the valve associated with the other shuttle. 
The number and arrangement of inlet and outlet 
ports provided in and at equiangular positions around 
the body part depends on the number of cylinders in 
the engine. For an eight-cylinder engine each shuttle 
supplies four cylinders, and the arrangement of the 
ports is made such that the cylinders are supplied in 
the desired sequence. The action of the metering 
device is similar to that of other devices of the same 
type, but the construction differs in that at least two 
shuttles are provided in separate bores in the rotary 
valve.—February 26, 1958. 


RAILWAY ENGINEERING 


. February 6, 1956.—BUFFERS FOR RAILWAY 

ae Srock, Les Ateliers De Construction 

Du Nord De La France, Crespin-Blanc-Misseron 
(Nord), France. : 

As will be seen from the drawing, the buffer com- 
prises a piston A slidably mounted in a piston cylinder 
B. The piston is rigidly connected, by a piston rod 
C, to a buffer plate D. A cylindrical skirt portion E 
forms a guide for the sliding of the piston rod and 
piston. The cylinder space F is filled with a damping 
fluid such as oil. This space is closed in front by a 
cover G through which the piston rod passes. The 
cover is provided, through a part resilient mounting 
H, with a hub J which allows slight lateral displace- 
ments of the rod without risk of impairment of the 
fluid-tight sealing provided by rings K between the 
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rod C and the hub J. The compensator-recuperator 
device comprises a body of a suitable gas, such as 
nitrogen, enclosed in a chamber L which is bounded 
by the end plate M of the cylinder and a resilient 
membrane N of reinforced synthetic rubber, supported 
against a perforated partition O. A supply conduit 
P, closed by a plug, is formed in the plate M for filling 
the chamber L. A supply aperture R, also closable 
by a plug, is provided in the wall of the cylinder for 
filling the space F with oil, and abutments S of resilient 
material, mounted on the cover G, limit the return 
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stroke of the piston. When the plate D of the buffer 
receives a concussion the piston rod moves and the 
piston A driven by the rod, exerts a compression 
force on the oil contained in the space F. As the 
pressure on the oil increases, the resilient membrane 
N of the compensator-recuperator system is deformed 
and in turn compresses the body of gas confined in 
the chamber L. The effect of this deformation of the 
membrane as the piston moves inwardly is to increase 
the volume of the space F by a volume equal to that 
which the piston rod C occupies in this space. 
Simultaneously, a part of the oil passes from the 
front to the back of the piston A through grooves 
formed in the cylinder or through an annular space 
provided by a conical boring of the cylinder ; pro- 
gressive dimensioning of the bleeding passages allows 
the pressure to rise slowly at the beginning of the 
piston stroke and then more rapidly, so that the force 
exerted in resistance to the piston absorbs the energy 
of the concussion. There is obtained, for a buffer 
stroke of 200mm, for example, an absorption of 
energy which is a function of the oil in the cylinder. 
For a final pressure of the order of 200 kg per square 
centimetre, there may be absorbed 8500 kg.m, that is 
to say, an energy substantially equivalent to the 
concussion of two wagons striking each other with a 
relative speed of 15km per hour.—March 12, 1958. 


PUMPS 


791,865. December 17, 1954.—RECIPROCATING 
Pump, W. and T. Avery, Ltd., Soho Foundry, 
Birmingham, 40. (Inventor: Philip Benjamin 
Hinde.) 

The invention relates to an improved reciprocating 
pump designed to deliver hydraulic fluids simul- 
taneously at two different pressures. As the drawing 
clearly shows, the pump A incorporates a cylindrical 
bore B within the one end of which is a sliding 
plunger C reciprocated by a crankshaft D. This 
plunger has a bore E which is open at the inner end. 
The opposite end of the bore B in the pump body is 
closed by a plate F which serves to locate a flange G 
at one end of a fixed closure plug H. This fixed plug 
at the end remote from the flange is formed with a 
stem J which fits within the bore E in the plunger C 
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and has a longitudinally extending passageway K 
therein which is in communication through laterally 
extending passageways L with a non-return spring- 
loaded inlet valve M and a non-return spring-loaded 
delivery valve N. The major diameter of the plug H 
fits in the bore B in the pump body and has on each 
side of the lateral passageways a peripheral groove 
in which is accommodated a sealing ring O which 
permits a limited lateral movement of the plug H 
so that the stem J of this plug can align itself with the 
bore E in the plunger. It will be understood that the 
lateral passageways L in the fixed plug are in com- 
munication with ports P in the pump body in which 
the non-return inlet and delivery valves are accom- 
modated. A second pair of non-return spring-loaded 
inlet and delivery valves R and S are provided in 
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ports 7, extending from the bore B in the body sur- 
rounding the stem J of the fixed plug. When the 
plunger C is reciprocated, the bore E of this plunger 
will become the Loy ons chamber of one pumping 
system, a hydraulic fluid being drawn through the 
associated inlet valve M by way of the passageway K 
in the fixed plug H and delivered by way of this 
a through the associated delivery valve N. 
imultaneously the annular space surrounding the 
stem J of the plug will constitute the ping chamber 
of a independent system ing the 
inlet and delivery valves R and S. In practice, the 
dimensions of the bores are arranged so that the 
bore K in the reciprocatory plunger constitutes the 
pumping chamber of a relatively high pressure system, 
whilst the annular space surr the stem J 
of the fixed plug constitutes the pumping chamber of a 
relatively low pressure system. Thus, from a pump 
having a single plunger a simultaneous delivery at two 
different pressures is provided.—March 12, 1958. 


CONTRACTORS PLANT 


792,240. July 3, 1956.—CoNcRETE Mrxers, Fritz 
Moser, 32, Dufourstrasse, Zollikon, Switzerland, 

In the drawing is shown a concrete mixer com- 
prising a drum formed by two truncated tubs A and B. 
The tub A is axially movable and is integral with a 
conical sleeve C. During the axial displacement of 
the tub the sleeve slides over a protective tube D fitted 
on a rotary shaft E. The tub A is secured to bearing 
F which enables the tub to slide on the shaft. This 
tub ‘can be displaced to separate it from the tub B 
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to allow the emptying of the concrete. The tub A 
carries, ees to the invention, and shown in the 
lower view, a deformable strip G lodged in a groove 
provided by a hoop H on the tub. When tubs A and 
B are closed together, the element presents a flat edge 
J coming into contact with an edge K, preferably 
chamfered, of the tub B so that the edges of the tubs 
themselves are not in contact with each other. 
tub B has a ing band L 
rotating on fixed pivots N. It is fixed to the rotary 
shaft E by the arms O keyed to this shaft, the remote 
end of which is mounted in a bearing P. The tub B 
has an axial opening into which a » not shown, 
can be introduced, for introducing a of 
the concrete. The axial displacement of the tub A 
with respect to the tub B is effected by means of a 
connecting-rod R. One end of this rod is linked to a 
stirrup S, mounted in a collar fixed to the movable 
bearing F. The other end of the rod R is linked to a 
lever integral with a toothed t which engages 
with a pinion as shown. The latter can be set into 
rotation, for example, by a hand-operated control 
wheel. The segment is provided with locking means, 
allowing it to be locked in a selected position, whereas 
an adjustable stop U restricts the extent of the 
approach of the movable tub in order to limit the 

of compression of the deformable strip. The 
tub A is rotated by an articulated chain V to 
tub B. The shaft E is rotated by a wheel which 
engages a pinion fitted to shaft of a motor #. 
March 19, 1958. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, April 11.—Stoxe AnD Crewe Brancn: Grand Hotel, 
. “ Electrical Safety,’ J. Jones, 7.30 p.m. 

he 24 Dale S ay I Elect Poser 
Temple, treet, Liverpool, 2, “ actory 

ts for Electrical Installations,” D. A. Picken, 

Spril AND DISTRICTS BRANCH : 


“ Lighting 
lation Design! p.m. 

Mon., April 14.—CENTRAL av gr me a ig ey 
Bloomsbury ware, London, ree Short Pa; [ 
6.30 p.m. Ay 4 East LONDON BRANCH: Angel Hote l, 

liford, ee ete PLA,” FW. Shoppasd, 8 p.m. 
% Norru West ANCH Century | Hotel, Forty 
ores Wembiey Park “ Planned M ’R. A. 

ISp. 

oa be april 15. 

itural Hall, 


aintenance,’ Hope, 
1D, READING AND Districts BRANCH : 
121, Oxford Road, Reading, “ Electrical 
) Seg "715 p.m. xe TYNESIDE BRANCH : Crown Hotel, 
Street West, Newcastle, “Railway Signalling,” 
7. 

Thurs. vageil 17.—Kent Brancn : County Hotel, Canterbury, 

i ” P. Szekely, 7.30 p.m. 

Sat., April 19.—OxrorD, ReaDING AND DisTRICcTs BRANCH : 
Collier Lecture Room, Regent’s Park College, Pusey Street, 
Oxford, “‘ The Building of the she Berkeley Atomic Power Station,”’ 
7 p.m. 

BRITISH COMPUTER SOCIETY 
a. rag .—York Hall, Caxton Hall, Westminster, London, 
*The Use of an Electronic Computer in Research 
Statistics : Four Years’ Experience,’’ F. Yates, 6.15 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

— April 15.—Lonpon Section : London School of Hygiene 

d Tropical Medicine, Keppel Street, Gower Street, London, 

Ww. C.1, “ Factors in the Design of Airborne Doppler Naviga- 
tion Equipment,” E. G. Walker, 6.30 p.m. 

—_ April 17.—ScortisH SECTION : ‘institution of Engineers 

and Shipbuilders, 39, Elmbank Crescent, Glasgow, Annual 

Meeting ; Films, 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 
Thurs., As 17.—SCOTLAND REGION: Grand Hotel, Charing 
Cross, Glasgow, C.3, “ Present Practice and the Future “of 
Coal Burning my, * H. E. Pearsall, 10.30 a.m. ; “ Future 
Developments in Steam Generators,’’ H. A. Cameron, 2. 30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


To-day, April 11.—Leeps Centre: Mansion Hotel, Roundhay 
, Leeds, 8, Annual General Meeting, 7 p.m. 

Mon., ‘April 14.--SuerrieLp Centre: Grand Hotel, Sheffield, 
Annual General Meeting ; ; “ The Contribution of Plastics to 
Lighting Practice," W. E. Harper, 6.30 p.m. 

Tues., April 15.—LiveRPOOL CENTRE: Committee Rooms, 
Liverpool Passenger Transport Office, 24, Hatton Garden, 
iverpool, 3, Annual General Meeting, 6 p.m. 

Thurs., April 17. —MANCHESTER CENTRE : Demonstration Theatre, 
N.W. } sell mae md Board, Town Hall, Manchester, 2, Annual 

Members’ Night, 5 p.m. 

sep wtp a ATH AND BRISTOL CENTRE: South Western 

Meecteteity Board, Bath, Annual General Meeting, 7 p.m. 

LEICESTER CENTRE : Bell Hotel, Leicester, Annual General 
ing, 7 p.m. 


INCORPORATED PLANT ENGINEERS 
Wed., April 16.—Kent BrancH: Railway Hotel, Dartford, 
* Jointings,”” W. E. Hoes, 7 p.m. 
Thurs., April 17. ace BRANCH : 
Blackburn, * * Work Study in the Smaller Factory,"’ P. A. 
7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Tues., April 15.—East ANGLIAN SECTION : Lecture Hall, Public 
Library, Ipswich, Annual General Meeting ; Discussion on 
“ Foundry Topics and Probiems,’’ 7.15 p.m. 


INSTITUTE OF FUEL 
Toes. April 11.—-SouTH WaLEs Section : South Wales Institute 
ineers, Park fg —— * Planning and Maintenance 
of anil Reinery,”” WG Elgie, 6 p.m. 

Mon., April 14.--NorTH EASTERN SECTION : Chemistry Lecture 
Theatre, King's College, Newcastle upon Tyne, Annual General 
Meeting, 6.30 p.m. 

Thurs., April 17.—East MipLaANp Section: Gas Showrooms 
Lecture Theatre, Nottingham, Annual General Meeting, 
6.15 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Tues., April 15.—The Memorial Building, 76, Mark Lane, London, 
E. C3, “Supercharged Boilers for Marine Application,” 
L. Daman, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, April 11.—SourH Waves CenTRE : South Wales Institute 
of Engineers, Park Piace, Cardiff, Annual General Meeting, 


PPL say April 14.—East ReoionaL Centre: Council Chamber, 
Houldsworth Hall, 90, Deansgate, Manchester, Annua! General 
Meeting. 7.30 p.m. ; 

Tues., April 15.—EasTer~ Centre : Golden Hind Hotel, Cam- 
bridge, Annual General Meeting, 7 p.m. 

Wed., April 16.—NortTH ReGIonAL Centre: Victoria and 
aiation Hotel, Preston, Annual General Meeting, 7.30 p.m. 

April 17.—Yorksuire Centre : Great Northern Hotel, 
a5 cilington Street, Leeds, 1, Annual General Meeting, 7.30 p.m. 
Mer. Area: Royal Society of Arts, John Adam Street, 
me W.C.2, “ The Adaption of Commercial Vehicles for 
Use oe a Special-Purpose Mixed Fleet ’’ R. H. R. Hacker, 


Golden Lion Hotel, 
Gibbs, 


Institution of Engineers and 


6.30 p. 
M A 21.—Scorrisn CENTRE : 
med dori Glasgow, Annual General 


Elmbank Crescent, 
Meeting, 7.30 p.m. 
INSTITUTION OF CHEMICAL ENGINEERS 
Wed., April 16.—MIDLANDS BRANCH AND MIDLANDS GRADUATES’ 
AND a ng: Section : Midland ey | Paradise Street, 
“ Synthetic Rubber Plants,"’ A. E. W. Bailey, 
6.380 p.m. 
INSTITUTION OF CIVIL ENGINEERS 


gy 15.—Great George Street, Westminster, London, 
* Construction of Coe Water Pump House at 
Station, Isle of Wight,"’ R. H. Coates and 


Cowes ; Generating 
L. R. Slade, 5.30 p.m. 
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ree ee Nyasee OF ELECTRICAL ENGINEERS 


To-day, April 11.—LONDON GRADUATE AND STUDENT SECTION : 
Savoy London, W.C.2, “ Engineering Aspects of the 
British Controlled Thermonuclear Reactor Experiments,”’ R. 


. Wheater 

Mon.. April ‘14. — INFORMAL MEETING: Savoy Place, London, 
on “The Future Wey of Installation 
a Roy ** opened by Forbes Jackson, 5.30 p.m. NortTH 
EASTERN CENTRE : Royal Station Hotel, Kendo upon Tyne, 
Annual Meeting and Conversazione, 6.15 p.m. 
%&_SouTH MIDLAND CenTRE: Winter Gardens, Malvern, 
“ Developments in Semi-Conductors,”” E. G. James, 7.30 p.m. 
x NorTH STAFFORDSHIRE SuB-CENTRE : Duncan Hall, Stone, 
The Importance of Research in Hearing and Seeing to the 
yusese of Telecommunication Engineering,’ E. C. Cherry, 

p.m. 
Tues., April 15.—Mi AND UTILIZATION SECTIONS : 
Place, » Wie, “A a Performance Com- 
puter,”” E. Bradshaw, M. Wagstaff and F. Cooke; “ The 
Simulation of Distributed-Parameter Systems,”’ with Particular 
aw to Process Control Problems,”’ J. F. Meredith and 
E. A. Freeman ; M ic-Drum Store for Analogue 
Computing,”’ J. L. Douce and J. C. West, 5.30 p.m. LONDON 
Seg AND STUDENT SECTION : Public Library, Chelms- 
“ The Principies of Electronic Keyboard Instruments,”’ 
bl Basham, 7p.m. %& East MIDLAND £ : Loughborough 
College, Loughbo: rough, Discussion on “‘ The Application of 
Digital Techniques to Control,” 6.30 p.m. ye NORTHERN 
IRELAND CENTRE : Civil ineering Department, David Keir 


Building, Queen’s a eonge erry “An Asymmetrical 
Sodustinn Sleter | 6:3:2:1 Speed Ratios,” 
G. H. Rawcliffe and B. 5: Reeser, 6.30 p.m. %& SouTH- 


: Cariton Hotel, North Bridge, 

“* The Mechanical Strength of Power Transformers 

E. T. Norris, 7 p.m. 

Wed., ‘pr 16.—SupPLy SECTION : Savoy Place, London, W.C.2 
in conjunction with the British Nuclear Energy Conference, 
“Operational Experience—Calder Hall,"’ K. L. Stretch, 
$5.30 p.m. LONDON GRADUATE AND STUDENT SECTION : 
Visit to Post Office Cable Ship, ney * Monarch,’ ’’ Erith, 
2.30 p.m. SHEFFIELD S Grand Hotel, Sheffield, 
“ The Use of Steel-Tank Siceupcies Inverters for Generating 
Medium Frequencies “4 Induction Heating,”’ D. L. Smart and 
J. J. L. Weaver, 6.30 p. 

Ti, ., April 17. ~ Srmaparvoes SECTION : 

W.C.2, “ 2/1 Pole-Changing Motors,”’ R. 
ject Considerations for Diesel Electric Traction,’ 
A aed Applications of Mercury-Arc Rectifiers,” 

Fri., April 18.—SoUTH MIDLAND CENTRE : College of Technology, 

Green, Birmingham, “ Training for the Electrical 

Trades,’’ R. W. G. Ward, 6.15 p.m. 

Mon., April 21.—WesTeRN Supply Group: South Wales Elec- 
tricity Board, Demonstration Theatre, Electricity House, 
Colston Avenue, Bristol, ‘My Visit to the U.S.A.,”’ J. S. 
Lombard, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., April 14.—Northern Architectural Association Hall, 6, 
Higham Place, Newcastle upon Tyne, “‘ Turbo-Car Progress,”’ 
P. A. Phillips, 7.15 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


To-day, April 11.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, Symposium on “ Trends in 
Road Foundations,”’ 5.30 p.m. 

Thurs., April 17.—YORKSHIRE AND LINCOLNSHIRE BRANCH : 
Wheatley Golf Club, Doncaster, Annual General Meeting ; 
Presentation of Premium Award Prize-winning Paper, 7 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., April 16.—institution of Mechanical Engineers, 1, Birdcage 
Walk, Mo ey London, S.W.1, “Steels for Railway 
.”* W. Barr and J. Dearden, 5.30 p.m. 


Revey Place, London, 

F. Burbidge ; “ Pro- 
*R. S. Wigaall; 
A. Wren, 


INSTITUTION OF MECHANICAL ENGINEERS 


Tues., April 15.—AUTOMOBILE Division: 1, Birdcage Walk, 
Westminster, London, S.W.1, Three Papers on “ Petrol Injec- 
tion,”’ E. Gay, E. W. Downing and H. Heinrich, 4.30 p.m. 

NorTH WESTERN A.D. Centre: Leyland Motors, Ltd., 
yland, Lancs, “‘ The mg | Industry Research Association’s 
Proving Ground, ”* A. Fogg, 7.15 p.m. 
Thurs. Ai April 17.—APPLIED Vd nol Group : 1, Birdcage 
Walk, bee me se London, S.W.1, Discussion on “ Training 
in Engineeri ign,”’ 6 p.m. East MIDLANDS GRADUATES? 
SECTION : yd oye of Further ucation, Greenclose Lane, 
Loughborough, “A Short Review of the Radial Flow Steam 
Turbine in England,’’ M. C. Lewis, 7.15 p.m. %& YORKSHIRE 
Grapuates’ SecTiON: Hotel Metropole, Leeds, Annual 
General Meeting ; Films, 6.30 p.m. 
Fri., April 18..-LONDON BRANCH : Birdcage Walk, West- 
minster, London, S.W.1, Annual eaten Meeting, 6 p.m. 


INSTITUTION OF MINING AND METALLURGY 


Thurs., April 17.—Geological Society, Burlington House, Picca- 
dilly, London, W.1, “ Apparent Viscosities of Heavy Media 
and the Driessen Cone .”’ E. O. Lilge, T. E. Fregren and G. R. 
Purdy ; “ Scientific Management Principles Applied to West 
African Mining,’’ H. H. Fraser and O. E. A. Somerset, 5 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


Wed., April 16.—Conference Room, 4th Floor, Waterloo Bridge 
House, London, S.E.1, ‘* What’s Abroad ?”” 'H. E. Francis and 
C. E. Clinch, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


ie. — 14.—NoORTHERN REGION: Rutherford College of 

Northumberland Road, Newcastle upon Tyne, 

jp al Meetin: ; Pa of the Various Departments 
of Rutherford College, 

Tues., April 15. — PETERBOROUGH SscTION : Conference Room, 
Peterscourt, Peterborough, “ Paints and Finishes,” F. C 
Faulkner, 7.30 p.m. 

Wed., April 16.—WOLVERHAMPTON SECTION: Wolverhampton 
and eg College of Technology, Wulfruna Street, Wolver- 

= aicoae Review of Electronic Control in Industry,” 
E, En How %& SouTH Essex Section : Ilford Club, 
21a, Sillon: » Road, ‘uta * Recent Developments in Industrial 
pay all P. H. Herbert, 7.30 p.m. WESTERN Grapu- 
Te Section : Royal Hotel, College Green, Bristol, 1, “ The 
predestion of Metal Components by the Sintering Process,’ 
B. H. Swan, 7.30 p.m. 

Thurs., April 17.—Luton GRADUATE SECTION : Assembly Room, 
Town Hall, Luton, Beds, “ Work Study,” Cc. J. Andrews, 
7.30 p.m. ; Annual General Meeti: 

Fri., April 18.—SWANseA SECTION : tral Library, Alexandra 
Road, Swansea, Films, 7.30 p.m. 

Sat., April 19.—Worcester SECTION : Visit to W. H. Allen and 

Co., Ltd., Atlas Works, Pershore, Worcs, 10.30 a.m. 


9.15 p.m. 


Mon., * Aprii 21.—COvENTRY omg we ng oe Craven Arms 
Hotel, High Street, Coventry, Anni General Meeting ; 
“ Karakeram Himalayan Expedition, 1987" K. J. Miller, 


7.15 p.m. 
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INSTITUTION OF PUBLIC HEALTH ENGINEERS 
i April 14.—Committee Room 15, Caxton Hall, London, 


S.W. 1, Discussion on “ Problems in ‘the Pumping of Sewage 
and Water,” opened by W. D. Haworth, 6 p.m. 
Wed., April 16.—Caxton Hall, Westminster, London, S.W.1, 
“ Pollution of Underground Water,”’ G. Carter, 6 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., April 14.—BURTON-ON-TRENT SECTION : Midland Hotel, 
Station Street, Burton-on-Trent, Annual General Meeting, 
Films, 7.15 p.m. ye MANCHESTER SECTION : Engineers’ Club, 


Manchester, Annual General Meeting, 6.45 p.m. ye MERSEY- 
stipe SecTION: Exchange Hotel, ieepeok, Annual General 
Meeting ; Films, 7.15 p.m. ¥ PRESTON SECTION : Bull and 
Roya! Hotel, Church Screst, Preston, Annual General Meeting ; 
Films, ‘‘ Rubber from Rocks ”’ and “ Point of New Departure,”’ 
7.15 p.m. %& SouTH WALES AND MONMOUTHSHIRE SECTION : 
Ange! Hotel, Cardiff, Annual General Meeting, 7.30 p.m. 

Wed., April 16.—SOUTHERN SECTION : eg > ae South- 

ampton, Annual General Meeting ; Films, 7.30 p 

Fri., April 18,—NoORTH EASTERN SECTION : Eidon “Grill, Grey 
Street, Newcastle, Annual General Meeting and Dinner, 
7 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, April 11.—MIDLAND COUNTIES GRADUATES’ AND 
STUDENTS’ SECTION : Birmingham Exchange and Engineering 
Centre, Stephenson Place, Birmingham, Address by Branch 
Chairman, Annual General Meeting, 6.30 p.m. SouTH 
WESTERN COUNTIES BRANCH: Duke of Cornwall! Hotel, 
Plymouth, “ Some Constructional Projects in the Middle 
East,”’ E. G. Cove, 5.30 p.m. ye WESTERN COUNTIES BRANCH : 
Small Lecture Theatre, University Engineering Laboratories, 
The University, Bristol, Annual General Meeting ; Talk by 
R. F. Maitland, 6 p.m. 

Tues., April 15. --SCOTTISH BRANCH : Department of Civil 
Engineering, The University, Glasgow, ‘ Continental Pre- 
stressed Reinforced Concrete Bridges,’ D. Vandepitte, 7 p.m. 

Wed., April 16.—YORKSHIRE BRANCH: Central Electricity 
Authority Offices, Whitehall Road, Leeds, Annual General 
ag “Some Structural Aspects of Nuclear Reactors,”’ 

hilton, 6.30 p.m. 

Thurs., April 17.—YORKSHIRE BRANCH : Royal Victoria Hotel, 
Sheffield, “‘Some Structural Aspects of Nuclear Reactors,’’ 
W. H. Chilton, 6.30 p.m. 


INSTITUTION OF WORKS MANAGERS 


Mon., April 14.—MANCHESTER BRANCH : Grand Hotel, 
chester, Annual General Meeting, 6.45 p.m 

Tues., April 1S.—-MERSBYSIDE BRANCH : Adelphi Hotel, Liverpool, 
Member’ s Evening, 6.30 p.m. NORTHAMPTON BRANCH : 
Franklins Gardens Hotel, Northampton, “ oe ape Manager 
of the Future,’’ G. J. West and F. Jenks, 7.4 

Wed., April 16.—LONDON BRANCH: Kent co “Caxton Hall, 
Caxton Street, London, S.W.1, “ The A plication of Industria! 
Engineering Techniques (No. 4),”’ S. C. ona ¢ ; Discussion on 
“ Industrial Engineering on the Shop Floor: Consultation, 
Suggestions, Incentive,’* 7 p.m. 

Fri., April 18.—-NoTTS AND Dersy BRANCH : Grandstand Hotel, 
Nottingham Road, Derby, Annual General Meeting, 7.30 p.m. 


IRON AND STEEL INSTITUTE 

Wed., April 16.—IRON AND STEEL ENGINEERS Group: Lecture 
Theatre, Institution of Electrical Engineers, Savoy Place, 
London, .2, “ Modern Developments of the Ward- 
Leonard Principle and Applications in Steelworks,’’ G. Ovens 
and C. A. Dodd, 10.30 a.m. Discussion on “ Electrical 
Maintenance in Iron and Steel Works, ”* opened by J. T. Mills, 

2 p.m. 

Thurs. , April 17.—IRON AND Steet ENGrveers Group : Lecture 
Theatre, AK. of Electrical Engineers, Savoy Place, 
London, W.C.2, “* The Application of Remote Pesition Control 
to Screwdown Drives o! Rolling Mills,’”” L. N. Bramley, 
G. K. Steel and F. Seredynski ; “‘ The Application of Remote 
Position Control to om Presses, ** F. Seredynski, G. K. 
Steel and others, 10.30 a.m. “ Translator Control,’’ W. N. 
Jenkins, 2 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
o-day, April 11.—Pepys House, 14, Rochester Row, West- 
minster, London, S.W.1, “ Industrial Applications in Connec- 
tion with Television,’’ T. M. C. p.m. 

Mon., April 14.—-SHEFFIELD AND Desraser SECTION : Livesey 
Clegg House, 44, Union Street, Sheffield, “‘ Linear Measure- 
ment,"’ F. E. Clarke, 7.30 p.m. 

Fri., April 18.—Pepys "House, 14, Rochester Row, i 
London, S.W.1, “A Review of P.E.R.A. Activities,” R. 
Hayward, 7 p.m. 


NORTH EAST = INSTITUTION OF ENGINEERS 
ND SHIPBUILDERS 
To-day, April 11.- fell Theatre, Mining Institute, Newcastle 
upon Tyne, “ Recovery of Oil from Sludge in Oil Tankers,”’ 
J. Lamb, 6.15 p.m. 
PLASTICS INSTITUTE 
Wed., April 16.—NORTH-EASTERN SECTION : 


Man- 


2nd Dining Room, 


Eldon Grill, Grey Street, Newcastle upon Tyne, Annual 
General Meeting, 7 p.m. 
Fri., April 18.—MIDLANDS SecTION: James Watt Memorial 


Institute, Great Charles Street, Birmingham, 3, ‘ Marketing 
Methods,”’ A. W. Sherwood, 6.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 
Tues., April 15. —SECTION Lecture: Library, 4, Hamilton we 
London, “The Problems of Vertical Take-off, ae 
Hewson, 7 p.m. 
ROYAL SOCIETY OF ARTS 


Mon., April 14.—John Adam Street, Adelphi, London, W.C.2, 
i An Introduction to Pre-stressed Concrete, aS W, Kirkland. 


vApril 21.—John Adam Street, Adelphi, London, W.C.2, 
W. Kirkland, 


6 p. 
ee, 
“ Systems and Uses of Pre-stressed Concrete,’’ G. 
6 p.m. 
ROYAL STATISTICAL SOCIETY 
April 15.—MERSEYSIDE Group: Royal Institute, Colquitt 
* Stochastic Linear Programming,”’ S. Vajda, 


Tues., 
Street, Liverpool, ‘ 

7 p.m. 
SOCIETY OF CHEMICAL INDUSTRY 


Wed., April 16.—-CorRosIOoN Group: 14, Belgrave Square, 
London, S.W.1, Annual General Meeting ; “ Corrosion 
——- and Its Industrial Background,’’ Ww. H. J. Vernon, 

p.m 

Thurs., April 17.-CorRosion Group: 14, Belgrave Square, 
London, S.W.1, Annual General Meeting of Education Panel, 
11 a.m. ROAD AND BUILDING MATERIALS Group: 14, 
Belgrave Square, London, S.W.1, “The Preservation of 
Building Stone,”’ R. J. Schaffer, 6p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 
To-day, April 11.—39, Elmbank Crescent, Glasgow, C.2, Sym- 
posium on “ From Furnace to Mould,’ "6. 45 p.m. 
WOMEN’S ENGINEERING SOCIETY 


Mon., April 21.—Central Electricity Authority Headquarters, 
Winsley Street, London, W.1, “ Philosophy of Guided Missile 
Design,”’ P. M. Chettle, 6.45 p.m. 
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How HOPE’S 
made quite sure 


RUSTODIAN 


is the primer for 
galvanized steel 
windows 


Rustodian has convinced Henry Hope & Sons Ltd., 
that there is nothing like a Calcium Plumbate 
Primer for galvanized metal window frames. Hope’s 
are one of the largest makers of galvanized metal 
window frames in this country. 
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In their own words, in their own catalogue, they say :— 
“PAINTING. As a priming coat we recommend the use of calcium 
plumbate primer ‘RUSTODIAN’. This paint will adhere firmly to a 
newly galvanized window without any prior etching treatment. We 
deprecate the use of mordant solutions applied to windows on a build- 
ing site. Calcium plumbate primer ‘Rustodian ’ forms a good base for 
any good oil paint; 

It is advisable to apply the primer before glazing.” 






“eww \N The exceptional adhesion and rust-inhibiting 
QS 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. 
CRESCENT HOUSE, NEWCASTLE. 
LEAD WORKS LANE, CHESTER. 








properties of Rustodian are commending it to many 
other manufacturers, public authorities and architects 
for all iron and steel and galvanizing. Rustodian is 
manufactured under British Patent No. 574826. 


* Associated Lead Manufacturers Limited 
p is a single Company which specialises in the 


manufacture of Lead Pigments and Lead Paints. 
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LEAD MANUFACTURERS EXPORT CO. LTD., CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2., 
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Serving transport and Industry 


CLYDE-BOOTH 


Salient Features of 
Clyde-Booth Design... 


GEARS & BEARINGS 

Designed for long life and quiet operation and made from 
high grade materials, Clyde-Booth gears and bearings have 
these advantages : 


Pinions solid with shafts ensures concentricity and 
eliminates keys. 


Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminates 
deflection. 


Gear tooth velocities kept low. 


Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 


Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintain 
correct alignment. 


Ciyde 74 ton Level Luffing Cranes at work on 
the Manchester Ship Canal. 


CLYDE CRANE & BOOTH LTD. CLYDE: BOOTH 


Incorporating : 
Joseph Booth & 6Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lonarkshire. 


Telephone : Pudsey 3168 (6 lines). Telephone : Holytowa 412 (6 Hines). 
Tel : “Cranes,” Rodley. Telegrams : * Clyde,"’ Motherwell. 

















MECHANICAL 
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Hoe Wiseman gear units spell big business 
















No. 6 


Managements have learned from long 
experience that their comfort, peace of mind 
and even prosperity can depend on the 
integrity of an outside supplier. Take totally 
enclosed gear units, for example, these are 
very much a specialist job and when 
incorporated in a project, have a vital 

part to play. That’s why so many 


people come to Wiseman. 


ALFRED WISEMAN & CO. LTD., 
GLOVER STREET, BIRMINGHAM 9 
Telephone: VICTORIA 2216-7 


London Office: Carlisle House, 8, Southampton Row, W.C.1, 
Telephone: HOLBORN 7327 








FLAMEPROOF  ttectro MECHANICAL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 


LONDON 
AND 
BRIDGWATER 






















BUCHANAN BROS, LTD. 
80 COMMERCE STREET, 
GLASGOW, C5. 


’ Phone 
SOU 0858 








Angle Type 

WE : 

REPAIR Rigid Stem 

ALL MAKES OF 

MERCURY IN STEEL Transmitting 











THERMOMETERS & RECORDERS 











Capacity Available 


@ CAPsTAN LATHES 
CENTRE LATHES 
DRILLING 

CYLINDRICAL GRINDING 
HorRIZONTAL MILLING 
VeRTICAL MILLING 
ASSEMBLY 


MACHINING IN ALL FERROUS 
AND NON-FERROUS METALS AND 
IN NYLON, EBONITE AND MOST 
OTHER NON-METALLIC MATERIALS 


W. D. 
HORNE 


&co., LTD. 
WOODBRIDGE HOUSE, AYLESBURY STREET, 
LONDON, €.C.1t. 


TELEPHONE: CLERKENWELL 6668, 6980 
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ACCURATE GRADING: - + «+ +> 


STURTEVANT AIR SEPARATORS will grade any fine dry powders 
from 100 mesh down to the smallest size; the settings for size selection are 
almost infinitely variable. A run at a given setting will continue indefinitely 


without attention. 


Sturtevant Air Separators will work: 
(a) In closed circuit with a grinder 
(b) As a simple separator of materials 


They are simple in design, strongly constructed, contain no screens to clog or break, 
are easy to control, have few working parts and require the minimum of maintenance. 


For further particulars please write for our publication No. E/8704. 


and UNIFORM BLENDING. - -p 


STURTEVANT BATCH BLENDERS meet the most exacting industrial 


requirements. They are quick and dustless 


powders regardless of their varying weights and densities, fineness or other physical 
properties into balanced mixtures which will show uniform analysis throughout. 


For further particulars please write for our publication No. E/8502. 


OF FINE DRY POWDERS 





STURTEVANT ENGINEERING CO 
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in operation and will blend fine dry 











. Cannon Street, London, E.C.4 


AUSTRALIA 
(AUSTRALASIA) LTD 400, SUSSEX STREET, SYDNEY. NS.W 























(METAL 


Phone: Molesey 4361/3 











\ EVERY REQUIREMENT 
ABIX Cycle Stands are constructed of steel throughout, stove 
enamelled green. Roof sheeting is normally of galvanised . 
corrugated sheets. If required, sheeting can be supplied in Gifferent types from 
Aluminium, Asbestos, or Robertson Protected Metal. which to choose. \ 


Over a Quarter of a Century's Experience in Cycle Stand Manufacture 


4 PLEASE WRITE FOR ILLUSTRATED CATALOGUE E.1 to: 








@ There are 26 


























INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 


POOL ROAD, WEST MOLESEY, SURREY 


Grams : ABIX, East Molesey 


Also Manufacturers of STEEL PARTITIONING (Industrial and Executive) SLOTTED ANGLE and ADJUSTABLE STEEL SHELVING 
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Self-sealing 


couplings for pipe lines 


These couplings contain accurately-seating valves which are spring-closed directly 


the couplings are disconnected. They are so constructed that upon disconnection 
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there is no spillage of the contents of the hose and no entrapping of air. The hoses are 


made in various qualities and sizes, some are available for very high pressure, fire-proof 


when required, and they lend themselves to a great many applications for air and 


gases under pressure, for oil, fuel and hydraulic fluid. 


More than a million of these fittings have been supplied, and 
they have been standardized on all British aircraft and for 
British Railways for the refuelling equipment on diesel loco- 
motives. Used in this way, the couplings give the most efficient 
form of refuelling, being connected and disconnected in a fraction 
of a minuxe; there is no need to up-end the hose and there is no 


loss of fuel. The self-sealing couplings screw on to standard pipe 


end-fittings. 





Typical Lockheed-Avery 
refuelling connections, 
shown disconnected. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 


LEAMINGTON SPA, WARWICKSHIRE, 


ON APPROVED LISTS OF THE ADMIRALTY, MINISTRY OF SUPPLY AND AIR MINISTRY 


ENGLAND 





Lockheed-Avery 
FLEXIBLE 
PIPES 


are made in a wide range of 
sizes and types. They are of 
high quality, ranging up to the 
special types used upon air- 
craft; they have easily detach- 
able and re-usable 

end fittings. 
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Comprehensive Quasi-Are D.C. motor generator, engine set and rectifier range 












NEW! 


REVOLUTIONARY 
MGB.400 MOTOR 
GENERATOR FOR | 
SITE OR SHOP 
WELDING 












There’ll be a huge demand for the MGB.400 
Here’s why! 





























BG Ideal welding performance under all conditions oo Minimum current and voltage drift 
* Separate trouble-free excitation with no moving parts %* Short overall length giving maximum shaft stiffness. 
* Fully laminated magnetic circuit giving rapid voltage . ’ . . 

recovery New engine-driven welder incorporating this 
%* Automatic star/delta starter generator design offers you: 
* Large, easily accessible brush-gear giving excellent * all the advantages of the MGB.400 

commutation * fully automatic idling 
* Combined voltage and current regulation K electric starting 
ak Armature, commutator and field coils readily replace- k Flexitor suspension available on running gear 

able even on a * ample reserve of engine power at maximum current 
* High electrical ¢ paeRey ; For further details, specifications, etc. please write for our 
* No series current divertor or resistor 






leaflet. 










For better welding 


QUASI-ARC 


and friendly service QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 
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Substantial quantities of Appleby-Frodingham plates and sections were used in 
the construction of the oil carrier “ Anteriority” (2250 tons gross), built by Goole 
Shipbuilding &, Repairing Co. Ltd. for F. T. Everard & Sons Ltd., London. 





APPLEBY FRODINGHAM STEEL COMPANY 


A Branch of The United Steel Companies Limited SCUNTHORPE LINCOLNSHIRE 


AF. 162 
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THE 
“RIGBY’S PATENT” 


EAM HAMMER 


Y SUITABLE 
TING WITH 














A phase of Railway Workshop activity 
abroad—showing “ RIGBY’S PATENT” 


Hammer in operation. 





PON TITER E xX 
clears the air 





The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. The absence of 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 


The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 
quickly, economically and effec- 


tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet 

No. PDF.6 


















wer H. PONTIFEX & SONS, LTD., t/ /, 


9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 





DUST AND FUME DIVISION, 


© 





TELEPHONE: WELBECK 820! (6 LINES) - WORKS: BIRMINGHAM, LEEDS, LONDON 
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Among significant savings 
Torrington Needle Bearings 
bring to office equipment are 

simpler, more compact design, 
lower unit cost, 
easier assembly and long 
service life. 


The savings add up fast! 


Streamlining office procedures with modern business equipment pays off 

in hours and days saved. There are big savings, too, when Torrington Needle 
Bearings are used to eliminate friction in vital moving parts. 

For the purchaser, high-capacity Torrington Needle Bearings mean sensitive 
response, maintenance-free operation and long service life. For the 
manufacturer, they mean more compact anti-friction assemblies which 
contribute to simpler, less costly design; quicker, easier bearing 
installation and assembly; and lower unit cost per bearing. 

These savings add up fast, not only in office machines, but in all 

kinds of equipment used in the home, in business, in industry, on our 
highways and farms. Why not look into the savings possible in your own 
equipment? Your Torrington representative will be glad to show you 

the engineering ‘‘ways and means’’. 


Y ORRI MG i on BEAR: NGS Made and stocked at our English factory 


The Torrington Company Ltd. Bearings Division: Torrington Avenue, Coventry. 
London & Erport Office: 7-10 Eldon Street, EC2. Glasgow Office: 14 Moir Street, Cl. 
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slowly but surely... 


Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 

The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 
The device is entirely automatic and fool-proof. 

The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 








the Slomax motor to operate simultaneously. 


Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 
A further advantage is that where precise creeping speeds are required for specialised operations, 


the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 


the hook. 


™ QORARTOR CRANE & WOIST cO.LTD 


REDDISH STOCKPORT ENGLAND 


Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.”’ Code: Western Union 


LONDON: Lincoln House, 296/302 High Holborn W.C.I. Phone: Chancery 791!. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas |06!-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth |527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. Phone: Douglas 106!-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 

EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 


CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 6! Victoria Avenue, Dorval Station, P.Q. Phone: Melrose |-3528. Grams: Marquipco, Montreal. 
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EXPERTS 
IN 
CONTROL 
GEAR 


See us at STAND No. 329 


MECHANICAL HANDLING 
EXHIBITION, EARLS COURT 


Experts in Control 


7th-17th May 1958 


ita] SHARP 
ik APT of Ashby-de-la-Zouch 


_A T001 GROUP 


Sharp Control Gear Ltd., Lount Works, Ashby-de-la-Zouch, Leicestershire. Telephone: Ashby 422 








Steam storage 
in a brewery 


A Ruths Steam Storage Accumulator takes care of 
the fluctuating steam demands at the Wellpark 
Brewery of Messrs. J. & R. Tennent Ltd., Glasgow. 

The shell is 11’ 0” in diameter and 50’ 0” long. 
The accumulator works over a pressure range of 
150 to 70 p.s.i. giving a reserve of 11,250 lbs. of 
steam which 1s instantaneously available to meet 
all process demands in excess of steady boiler 
output. 


Steam users in all industries can overcome 





problems arising from peak steam demands by 


installing Ruths Steam Accumulators. Please 






consult :— 







COCHRAN & CO., ANNAN, LTD., Annan, 
Dumfriesshire, Scotland, and at 34 Victoria Street, London, S.W.1 









STEAM ACCUMULATORS 






The Thermal Flywheel 





TAS/CH.609 
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a 


BRIGHT DRAWN STEEL sis . 
BRIGHT TURNED BARS What we wan 


aan” are L & C piston rings! 


With acknowledgements to Watney, Combe, Reid & Co. Ltd. 


a 


— 
MILD STEEL 


FREE CUTTING 
\ CASE HARDENING 


\ HIGH TENSILE— 


\ 
\ to all carbon steel 
\ specifications 


\ 


\— 














On Admiralty 
Ministry of Suppl 
Rly. Executive, A.I.D, Etc. Lists 





GOVAN SHAFTING 


& ENGINEERING CO. 
67 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 








ASSMAN SMART MNL UiOE 





BOSRWOOD & GARLISLE BoD 


| 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 
Piston Rings” for steam engines 


Manufacturers of the well- 


EAGLE FOUNDRY ~° SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





OA. 4607 


METAL SPINNING our speciatity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 


POWER PRESSWORK .. c, to 2501 
ARC & OXY- ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING tah: 


Swinton Street, King’s Cross, London, W.C.1, Telephone E i$ 








Waste Heat Kecovery Mant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 
SPENCER - BONECOURT - CLARKSON LTD 


HENEAGE STREEEL, Pe ™ 
LONDON FE. Be 28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 








Hishoerseswit 
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Lighter, 
easier 
to handle 


Centralised Pull 


ENGINEER 


'SUPERLOOP 












85 





Patent pending 


a Slimmer, 
safer 
mechanical 
splice 


British Ropes Limited have evolved a nev 
type of wire rope sleeve to overcome the 


drawbacks of other mechanical splices. 


The main advantages of this new process, 
SUPERLOOP, are a safer mechanical splice, a 
slimmer sleeve, and a true centre pull. The sleeve, 
made of a specially approved steel, is closed over the 
tails of a Flemish Eye splice, making SUPERLOOP 
the lightest, slimmest and easiest to handle. It is at 


least as strong as a well made hand splice, and 
practical tests show it to be particularly ideal 
for the hard-worked sling. The smooth exterior 
of the sleeve, and its small dimensions mean that 


SUPERLOOP can be employed in many applications 


where more bulky hand and mechanical splices are 
impracticable. SUPERLOOP is concentric with the 
rope because of the Flemish Eye which is incor- 
porated. A specially developed fitting, known as a 
SUPERLOOP STIRRUP, is available to protect the 
bearing of the eye from wear 

The development of SUPERLOOP was achieved 
only by intensive research and exhaustive tests backed 
by the wide knowledge and experience of the 
manufacturers. 


HANDS ARE SAFE WITH SUPERLOOP 


During the six months’ operational tests throughout 
the country, SUPERLOOP users report complete 
freedom from the hand injuries normally experienced 
with bare wire ends and broken wire servings. 





FORMING THE LOOP FITTING THE SLEEVE 

The secret of SUPERLOOP’s true centre pull The steel sleeve is fitted neatly over the tails of 
—a Flemish Eve is hand spliced and this alone the splice and is tapped into place entirel) 
gives a strength in excess of the Safe Working covering the wire ends. 


Load even before the sleeve is fitted. 


PRESS CLOSES THE SLEEVE 
Specially designed Dies permit comparatively 
low pressures to be used, eliminating an) 
serious damage due to crushing. 


SUPERLOOP in conjunction with Blue Strand Preformed Rope gives you the perfect sling. 


Developed by BRITISH ROPES LIMITED Doncaster 


Wire Rope Sales Offices at London, Liverpool, Birmingham, Glasgow, Cardiff, Gateshead, Hull, Southampton etc. 


M-w.57 








| 
| 
| 
j 
; 


Welded or Riveted 
Boilers 


Marine Loco Type 
Scotch Marine 
Economic ) Double 
Wet Back \ and 
Economic | Treble 
Dry Back / Pass 
Vertical Cross Tube 
Fieming Patent 
Vertical 
Multitubular 
Waste Heat 


Dished and Flanged ends 
from Smallest to Largest 
Diameters 





Flanged Boiler Material 


| Corrugated Furnaces 


(Machine Rolled) 
Hemispherical Furnaces 
Fabricated Structures 


Fusion Welded Pressure 
Vessels 

Fusion Welded Boiler 
Drums 

Fabricated Stainless 
Steel and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 


| 
| 
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.. and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 


MARSHALL & ANDERSON 


Propucts> 


MARSHALL & ANDERSON LIMITED 
MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 


Telephone: Motherwell 233! Telegrams: ‘‘ Marine,” Motherwell 
London Office: 34 VICTORIA STREET, LONDON, S.W.1 


Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 
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all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S'LAND 
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GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 


* We make the widest steel! sheets 
and have the largest general 
galvanising plant in Great Britain. 








7 Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 





















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtral 0442. Grams: “ CIVILITY Gilasgow.’’ 






























NEW PRODUCTS NOW MANUFACTURED IN U.K. 





HIGH PRESSURE BUTTERFLY VALVES 
3” to 72” BORE 50-125 lbs. WORKING PRESSURES 


Positive bubble-tight shut-off. 
Natural or synthetic rubber seat- 
ing. Manual or automatic opera- 


tion. Water, oil or gas. 





We are pleased to announce that these valves and strainers are now being 
produced under licence from Messrs. S. P. Kinney Inc., Pennsylvania, the 


well-known blast furnace specialists. 
e 











Y° ss 


GorT-finney 





AUTOMATIC WATER STRAINERS 
2” to 48° BORE 50 GPM - 80,000 GPM 


Straining media are automatically 
cleaned and can be changed very 
quickly without dismantling the unit. 
Can be used on the suction or deli- 
very side of a pump. 


Greater variety of straining media 
01- -125. Stainless steel mesh, slot- 
ted cones, porcelain discs, etc. 
Suitable for pressures up to 75 lbs. 
p.s.i. W.P. 


Lower initial cost, lower power con- 
sumption, lower maintenance costs. 


ROBERT CORT & SON LTD 


MECHANICAL HANDLING ENGINEERS — IRON FOUNDERS — VALVE MANUFACTURERS 





ENGLAND - 


READING -: 





Telephone: READING 55046 (5 lines) - 





Telegrams : 








‘“*CORTS READING” 
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WAU ERIE S © on internationally ittustrious 


name in the motor industry—and for accurate, economic 
production of many components, Vauxhall Motors Ltd. 


have installed Newall Grinding Machines. 


Finish grind of the bearing diameters on this main 
driving pinion was a single operation with twin a | '@) ) F a 


wheels—an example of the many applications 


for increased productivity obtainable with the 


CYLINDRICAL GRINDER 
NEWALL GROUP SALES LIMITED 


a a a On Se OReneE. Tee NE 3227-8-9 
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Roughing Train of the Continuous Bar Mill 
at The Park Gate Iron & Steel Company Ltd. 








THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


G?P.O. BOX 116 SHEFFIELD | BS. 55 
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There is an ‘ALBION® ratchet or revolution 


counter for every application. Fit your machines 
with these efficient counting instruments which 


will show your output at a glance. 
INSTRUMENT DIVISION 


B. & F. CARTER &CO.LTD. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS, BOLTON 


Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 











r peak 


fi, production 





To the Largest Dimensions and Capabilities 


PATENT CUTTER HOP- 

PER DREDGERS, PATENT 

DIPPER DREDGERS, 

BUCKETDREDGERS, 

GOLD AND TIN RECOV- 

ERY DREDGERS, FLOAT- 
ING CRANES 


Hopper Barges, Screw 
Steamers, Side and Stern 
Paddle Wheel Steamers, 
Tugs, etc. 

New Buckets, Links, Pins, 
Gearing, etc., supplied for 
existing Dredgers. 
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JOHN HARRIS TOOLS LTD., WARWICK, phone: 1221 (6 lines) 


and at LONDON, GLASGOW, BIRMINGHAM 


All Electric Reclamation Pumping Plant “‘Larubi’’ Constructed for the Angio-iranian Oil Co. Led. 
Dimensions: 74 x 22 x 7 feet. Pumping capacity: 200 tons of mud per hour through 500 feet of shore pipe 


FLEMING & 


to a height of 30f eet above low water. 


LT D. 


= ge hh my Sen ‘Phone: Paisley 4121 SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, Tel. Add: “ Phenix Paisley.” 


quick release bean for rapid 


London Agents; Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. 





* Phone: London Wall 4846 
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Warm the place 
immediately! 









Use a Smiths Combustion Heater in that Heat, reduced heat or cool air as required. 


workshop. It can be installed in a few hours @ One switch operation. 


ready for operation. Switch on, and you have @ Fully automatic and safe. 


50,000 B.t.u. output in less than four minutes. @ Combustion circuit separate from air circuit. 





Warmth may be evenly distributed by ducting, @ Fuel at full heat—3.3 pints per hour. 














se that there are no cold spots. The warm air is 
clean and free from all traces of fumes. The 
system is economical and places the smaller 
works on a par with large modern plants as 
regards comfortable working conditions. 


Send today for illustrated folder XA 


METH 


50ASM COMBUSTION HEATER 
for gp Comfore 


Combustion Heater Beparwnen: 
8. SMITH & SONS (ENGLAND) LTD. cricKLEwooD WORKS, LONDON N.W.2. Telephone: GLAdstone 3333 
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hb Rough machined Reaction 
Wheel forgings for 
O,. 


Power Station turbine. 


WY £ 
The Darlington Forge Ltd., longjestablished re 
as, major suppliers to ithe shipbuilding "ches of d . ct ry 


industry, are also producers of a large and 
varied range ‘of high quality forgings for 


| y all branches of industry. 


DARLINGTON 
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PRESSURE VESSELS 
AND BOILER DRUMS 


The new Welding Shop at 
Clydebank has capacity for 


Welded Boiler Drums and 
Pressure Vessels up to the 


largest sizes. 


atta Ss 


toe. 


JOHN BROWN 


& CO.(CLYDEBANK) LTD 
Engineering & Shipbuilding Works 
CLYDEBANK ,SCOTLAND 
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SPRINGS AND 
SPRING WASHERS 
A:|:D 


FOR ENGINEERING PURPOSES 


equipment 





aat- 1.42.8 | 


Vie) ale me) i 





difference 


Manufactured b 
y 


JOHN TONKS: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 ' Spray-painting and compress- 


ot 
ae 


or equipment designed to do 
a specific job does that job 
better, cheaper and faster. 
Recognising this, A. I. D. 
technicians have developed a 
range of equipment best 
suited to serve the many re- 
quirements of industry. 


For instance, there is special 
equipment for spraying pre- 
servatives, special equipment 
for applying paint and fine 
finishes, special equipment 
for spraying sound-deaden- 
ing materials and under- 
coatings. A.I.D. make 
everything behind the gun, 
too, from compressors right 
through to complete spray 
booth installations. Com- 
prehensive service is always 
as near as the ’phone at your 
elbow. Literature and valu- 
able technical assistance is 
yours for the asking, of course. 


SHEFFIELD 2467 TONKS SHEFFIELD.3 














RANSOMES SIMS & JEFFERIES LTD. 
IPSWICH, ENGLAND 





Model 50B. Two stage semi-auto- Model 2. The famous spray gun Model 10B. Single stage semi- Model 7. A spray gun of supreme 
matic stationary compressor — that excels in every significant automatic stationary compressor — achievement in precision, balance 
supplied complete with air receiver detail supplied complete with air receiver and control 


AIR INDUSTRIAL DEVELOPMENTS LTD 
AIDSPRAY WORKS: SHENSTONE: NR. LICHFIELD: STAFFS: ENGLAND 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 





CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street tronworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.i Tel.: Abbey 2966 


mace \Smedigyy ran ~, | DRAFTING MACHINES 
PAN GRINDING MILLS am & DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 





We are distributors of ARISTO slide rules of precision 


REVOLVING OR STATIONARY PANS me Drawing Instruments 


PERFORATED OR SOLID BOTTOMS ! of Quality 
OVER OR UNDER DRIVEN & 


' : “ J. W. SMITH (COVENTRY) LTD. 
4 
Smedley Brothers. L- Drawing Office Supplies and Equipment 


Belper. Derbyshire. 36 & 41 QUEENS ROAD, COVENTRY 


: Bel 2 ee a Aes 
weoussanattnerecntii Hiustration shows ISIS drawing table Grams: ‘ISIS COVENTRY” Tel: COV. 62058-9 
fAtted with ISIS drafting machine. 
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Get ontothe blower 


————e 
— 


: ~{$—) = ~ 
PEON 


SS ae ee 


. ring Plannair.... tell them what you 
have in mind and your air movement problems are over. 
Plannair blowers—power for size the most effective of 
their kind in the world—have proved themselves out- 
standing in both the electronic and aircraft fields for 
applications involving either cooling or heating. And now, 
design engineers and manufacturers engaged in electrical 
and engineering practice have in this superb 8” Plannair 
blower a new force with which to tackle their air move- 
ment problems. Technical data is given below. This 
blower and others in the Plannair range, together with 
this company’s special ability in matters of air movement 
may be of considerable help to you. In that event, all you 
have to do is—get on to the blower: Leatherhead 4091. 


PLANNAIR BLOWER 8PLI4I-257 
Blade tip diameter of impeller 84” 


Volumetric airflow 750 c.f.m. at a maximum pressure rise 


of 1.5” w.g. 
230 v. single phase 50c capacitor type 2,800 r.p.m. 


: 


PLANNAIR 


| 


PLANNAIR LIMITED - WINDFIELD 
HOUSE - LEATHERHEAD: SURREY 


EOLA I II EET I SE TERRE ES A EE A A 
® PLAIic 
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could this be ¥ 
your answer ? 


Tomorrow may find you facing The tap photograph — by 
: — building problem courtesy of Clifton’s Service 
lemanding an urgent or econ- . 
omical solution. For a speedy, Station Ltd., Eltham, Loadon- 
efficient answer, use THORNS is of a Blister Hangar 90’ x 91’, 
CURVED - ROOF BUILD - 
INGS, which provide the most 
inexpensive form of building 
construction, great adapt- 
ability, and ease of erection. 


Basic widths available —16ft., 24ft., 30ft., 35ft., 91ft. 


get’ quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 










The bottom photograph is of 
a Nissen-type Hut, size 48’ 
16’, at Langley Park Golf Club. 


























BD992 
SELF-CLEANING STRAINERS 
ECONOMICAL — DEPENDABLE 
% Hand or ratchet operated 
%* Motorised inlet outlet 
% Dimensionally stable under pressure -> —> 





% Integral cleaning device 












* Low pressure drop 
%& Magnetic Separation 


FOR OIL AND FUEL 
FEED LINES, HYDRAULIC SYSTEMS 
Capacities: 1-100,000 g.p.h. 





| BRITISH QUADRUPLEX LTD. 
| 9.41 SHIRLAND MEWS, PADDINGTON, 
| LONDON, W.9. Telephone: LAD 3070 














The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTNEY, S.W.15 © Sate: Comme’ mr. vonoow 00, LTD. 
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Save 


Hundreds of working hours in your Drawing Office, Workshop, Estimating 
Department, etc., by using 


OMARO SLIDE RULES 


Here are a few of our models >— 


MODEL P.2. Bending Allowances and Weight of Non-ferrous Metals 


for sheet metal work according to 
the values of the Bending Angle, 
the Radius and the Thickness of 
the Metal Sheets. The other side 
gives the Thicknesses and Weights 
square foot for sheets and 
ates for Aluminium, Brass, 
Copper, Lead, Tin and Zinc, 
also the Weights per foot lengths 
of Aluminium, Brass and Copper 
Bars, 2,140 Values, Dimensions. 
etc 











Price 7/- post free 








K1/K2—STEEL & IRON TUBE WEIGHT LATOR & PRICE CALCULATOR 
PRICE 15/6 POST FREE 


K3/K4— WEIGHT CALCULATOR FOR NON-FERROUS METAL TUBES & PRICE 
CALCULATOR PRICE 15/6 POST FREE 


MODEL SS. Principal Screw Threads 


(a) British Standard Whit 
worth (B.S.W.) 

(5) British Standard Pipe 
(B.S. Pipe). 

(c) British Standard Fine 
(B.S.F.). 

(d) British Association 
(B.A.). 
Price 6/3 post free. 











NOW AVAILABLE CIVIL ENGINEERING SLIDE RULE— 
NEW | SIDE 1—BENDING CALCULATIONS OF REINFORCED CONCRETE. 
SIDE 2—HYDRAULICS. 





CHARTS OR KOSINE SLIDE RULES, WE SUPPLY FREE OF 
CHARGE A COMPLIMENTARY COPY OF OUR COCKTAIL SLIDE RULE (USUAL PRICE 


10/6) WITH 300 SELECTED RECIPES. 
PLEASE APPLY FOR YOUR FREE COPY WHEN SENDING YOUR ORDER FOR TECHNICAL 


CHARTS AND SLIDE RULES. 
Lists of other models on application 
KOSINE LTD., 104 HIGH HOLBORN, LONDON, W.C.1 


| FREE GIFT WITH EVERY ORDER OF SIX OR MORE OMARO TECHNICAL 








ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple— Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


ODDIE BRADBURY & CULL LTD PORTSWOOD RD. — $SOUTHAMPTON 
TEL : 55883 CABLES : FASTENERS, SOUTHAMPTON 

















OVERHEAD - TRAVELLERS + ELECTRIC GOLIATH 


=| MARSHALL ° 
-| | FLEMING 


CRANES 


Oo DELLBURN WORKS MOTHERWELL:‘SCOTLAND 
ai Telephone : Motherwell 50 Telegrams : ‘‘Deliburn” Motherwell 
L 


OCO STEAM «: ELECTRIC GOLIATH +: TRAVELLE 








ovo - 
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See what one man can load 


Lorry Loading tests carried 


sr witha Poversconp and | PARKER PORTAGLE 


20° belt loader show that 


oman ca tat 2 me FT GELT LOADER 


13 cwts. of coal in one hour. 


able Be 





i city 

ARKER WER-SCOOP has a 300 Ib. capaci? 

pom oo hy an electrically operated winch bet 

elles bya thumb button 00, the S09F, Sic owe 

inde vend rope erate are now available for use with any 
eer for general bulk material moving. 
PORTABLE BELT LOADERS are 


R - 
Pnilable ‘with boom lengths of 20 ft. and 30 ft. 


Discharge heights 8 ft. 3 im. or 12 ft. 3 in. FREDERI 


and FPOWER-SCOOP 


Put a Power-scoop to work with a Parker Port- 


It Loader and speed up bulk handling, 

cut labour costs to the minimum. With 
the Power-scoop one man can feed the 
loader to capacity, load 3 tons of coal in 
7 minutes! For shifting and loading bulk 
materials with maximum efficiency at 
minimum cost, investigate the possibilities 
of the Power-scoop. It is available for 
fitting to the EL Loader or as an 
independent outfit. 


~~ 


cK CESTER 


St _ 


_ or 20 in. Extras include 
Belt wards, cleated belt, swivelling wheels PHONES: LEICESTER 6253! (7 LINES) 


and feed hopper. LIMITE 


LONDON: STAFFORD HOUSE, NORFOLK STREET, W.C.2 
D Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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Snoroase 


_MEMBER OF THE 


THE VALUE OF YOUR SGRAP mae 










"0 





Cap 
BALING PRESSES 


You have no pressing problem when using a ‘‘FIELDING”’ Scrap Metal Baler. 
As illustrated these machines are fully self-contained, they can be positioned 
on the foundations with a minimum of effort and are ready to operate at 
once. The simple control system ensures higher output using unskilled 
labour and our service department is always available to carry out 
maintenance work on site, should the necessity arise. Time is money— 
you are saving both with a ‘‘FIELDING”’ Baler. 





May we show you our film ‘The Pressing Problem of Scrap’? For full 
information contact our Technical Sales Department. 


FIELDING X PLATT LTD., ENGINEERS, GLOUCESTER, ENGLAND. 
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Accuracy of steelwork has 
helped to make Cleveland’s 
reputation. A 2” shaft may 
be required to be consistent 


in diameter to one part in 

0 erance one thousand ; a 60ft. girder 
to 1/32” length. It is in the 
consistent maintenance of 
required tolerances that 
Cleveland excel. Bridges are 
trial erected in our yards, so 
that when they finally reach 
their destination there may 
be no doubt of their being 


Correct. ee ee ae ae ee ae ae ee 


WITH DE -GREASANT 


Non Acid.Non Corrosive. 

Jizer applied by brush or spray 
removes Grease, Grime and Oily 
deposits from floors, walls 

and windows easily and is ideal 

for the removal of cutting oils, or oil 
smears from all metals prior 


SO LUBLE to processing. Last but by no means 
least use JIZER for machinery cleaning. 

SOLVENT A clean machine leads to increased 
efficiency and pride in the job. 














Swarfega Antiseptic Handcleanser 
removes all industrial soiling from the 


hands be it oil, paint, tar, rubber r 
compounds or just ingrained grime. Wal ry a 
Leaves hands in a clean healthy 


condition. Work people think it ideal. 
Moreover it can be dispensed from BLL LY 


completely wasteproof containers which Gad, AY 4,4 


offer Management economy, convenience 
and make for ease of distribution. 
Swarfega therefore. is the answer for 
both interested parties. 

WE ARE BUILDERS OF 

Our services are always available BRIDGES - POWER STATIONS * WORKSHOPS 
in design, in detailing and in the TUNNELS * HANGARS * DRAINAGE SCHEMES Please send me details and samples of Jizer / Swarfega 
construction of all types of structures. CRANES * PYLONS * LANDING STAGES NAME well 
DOCK GATES * DEEP FOUNDATIONS ADDRESS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON 


JJouble production / 


DEBYCHEMICAL: PROPRIETARIES LTD.. 














24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed or really high output the HEAP’S Automatic 2}in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C°L" 
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‘Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 








and quickly. 
Heights up to 18’ 
maximum. 
Highly suitable for 
EXPORT. 


Please send for 
fully descriptive 
literature to. Dept. E. 








MOBILE GANTRY 


1 - 2 - 3 tons capacity .. Or to your requirements. — 

















Illustration shows simple 
dismantling and compact- 
ness for storage or ship- 
ment. 









LLEN GC 


SPENCER BRIDGE WORKS 
‘Phone: 5971/4 (UE RAT CES 
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Are these hands helping you? 








The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGCVW 


LEEDS MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 





HUGH SMITH 


4-COLUMN TYPE 


ELECTRO-HYDRAULIC PRESSES 











Hugh Smith produce a range of 4-column presses, 
and we illustrate a 500 ton electro-hydraulic machine 
recently completed. It is of all steel construction, 
and is equipped with an upstroking ejector ram of 
70 tons power. The high speed approach stroke is 
arranged through the prefilling valve mounted in the 
overhead tank. The control desk includes the two 
valve levers and other controls conveniently to hand. 
We shall be pleased to quote for 4-column presses on 
receipt of details of horizontal and vertical daylights, 
power and stroke required. 


HUGH SMITH & CO. (POSSIL) LTD. 
HAMILTONHILL ROAD, GLASGOW, N.2. 
Telephone: POSSIL 8201 /3 Telegrams: ‘‘ POSSIL, GLASGOW ”’ 


HUGH SMITH WERE FOUNDED IN 1875 AND HAVE NO 
CONNECTION WITH ANY OTHER COMPANY 





Hugh Smith Machine Tools include: PLATE EDGE PLANERS - PLANO-SHEARS « BENDING ROLLS « STRAIGHTENING ROLLS - PLATE BENDING PRESSES « FLANGING PRESSES 
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“itactronie. Baginaring” How to select 


Monographs 


RESISTANCE the right alloy 


STRAIN GAUGES It would be easy to select the best material for a piece of plant or equipment if only 


By J. YARNELL, B.Sc., A.inst.P. one property had to be considered. But this seldom happens when a metal is required 

Price 12s. 6d. (Postage 64.) to withstand some unusually destructive combination of conditions. Usually the metal 

é must be selected with the most suitable combination of the essential properties. Very 
This book deals with the con often the choice will lie among the range of Wiggin wrought High-Nickel Alloys. 

struction and application of Our technical publications, containing comprehensive data on the properties and 

: established uses of the Wiggin alloys, will gladly be sent on request. If you need 

resistance strain gauges and expert advice, the Wiggin Technical Service can help you to solve material problems. 


with the most commonly used Pri J 
ad 
circuits and apparatus. The tye 


strain gauge rosette, which is id 


finding ever wider application, 


Resist corrosion Protect product purity Provide workability 


is treated extensively, being 
introduced by a short expos- 
ition of the theory of stress 


and strain in a surface. 


Provide spring properties 


ELECTRO- Resist high and low temperatures 
PHYSIOLOGICAL 
TECHNIQUE 


By C. J. DICKINSON, B.A. 
B.Sc. (Oxon.) 


Price 12s. 6d. (Postage 6d.) 
Resist wear 


The use of electronic methods al Transfer heat Provide high strength 


or research in neurophysiol- : 


ogy has largely contributed to agi ; 
— Ny 


many important recent dis- 
coveries. In other fields also 
—in other branches of physiol- WIGG e Pag 


ogy and medicine —electronic 
KNOW NICKEL ALLOYS 





devices of various kinds have 


been used, with great effect 


to improve accuracy and to as 
S& HENRY WIGGIN @ COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 


TGA MT4 


save time. The aim of this 
book is primarily to provide 


in as concise a formas possible, 





some idea of the ways in which 
electronics can assist. The 

author has attempted tocover ad L A Ss T I Cc 
most of the essentials of \ - 
power supplies, cathode ray 
tube, time bases and ampli- 


fiers. 


Order your copy through your 


Bookseller or direct from :— ae ~ Mede fa fas arma, 
; Our range of Weaving covers all grades 


EH f ’ | | from the FINEST WIRE CLOTH 
ectronic ngineering : ‘ to the HEAVIEST SCREENING. 
ee / a eat ALD, and ARB. approved 


28, ESSEX STREET, STRAND, i ; Please write for our Brochure, containing 
LONDON, W.C.2 useful Technical information, 

PHIPP STREET 

LONDON £E.C2 
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CISION... 















ARolls Royce C6SFLM 100M rated 
at 275 b.h.p. at 2100 r.p.m. 





Oil Pump Drive Gear for the above 
engine manufactured by Angus to 
Rolls Royce specifications. 


7 


Gears SELECTED FOR GA 91 
ROLLS ROYCE OIL ENGINES 


* 64/91) 85] GEORGE ANGUS & CO. LTD., GEAR DIVISION, PRINCE CONSORT ROAD, HEBBURN-ON-TYNE 








M 
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sea 


CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS MACHINE CUT GEARS 


for every duty—gears up to 186" diameter 
32" face width and 6" CP 


Our own high grade castings and precision gear 


cutting: one responsibility, one high quality 


Special fabricated gears also built to the highest 


standards 


Full stock range 

Spurs up to 34 h.p. 
Bevels up to 44 h.p. 
Mitres up to 70 h.p. 


Larger sizes at shortest notice 


Double Helicals Bevels and Mitres Spiral Bevel 
up to 186" diam. up to 72” diam. S . ise ria ‘i 
32” face, 6” CP 14” face, 4” CP S ee 


« @ 
CROFTS (ENGINEERS) LIMITE ag ang 





; Glesgow * Leeds * Liverpool * London . Manchester 
Yorkshi Newcastle - Northampton - Nottingham * Sheffield 
; Stoke-on-Trent 
Represented throughout the world. 


Br iG 


IT ¢ 
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FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 


CROFTS SINGLE HELICAL GEARS 















for ball, rod and tube mills 
Gears up to 186" diameter 30" face width and 6" CP 


Precision modern gear drives for 
the toughest duties 


Crofts Kiln drive at a South 
African Cement Works 





Racks 

and Pinions 
up to 5” pitch 
and any 
length 


Internals 
up to 96” diam. 
6” face, 14 DP 
smaller diams. 
down to 20 DP 


Worms and Wheels 
Worms up to 12” diam. 
and 3” normal pitch 
Wheels up to 102" 
diam. 3” normal pitch 








Clutches, Conveyor drives, Couplings of all types, Double helical gear 

units, Fabricated steelwork,Geared motors, Hydraulic couplings, Iron, POWER &TRANSMISSIO? EER 
steel and non-ferrous castings, Machine-cut gears of all types, Motor- 

ised rollers, Patent Taper-flushbushes, Plummer blocks, Shaft-mounted Head Office Thornt Bradford 3 Vineies 
gear units, Special machinery drives, Spiral bevel gear units, Turbine v 

gears, V-rope Drives, Variable speed drives, Worm reduction gears. 


Makers of: CROFTS ents A 














The use of mechanical tubing saves time, labour 
and materials; consequently its use often brings 
a substantial reduction in production costs. 
Mechanical tubing is particularly suitable for use 
in the manufacture of rollers and ring shaped 
machine parts. 


Our extensive stocks include tubes in large and 
small diameters, in many sizes and various 
finishes. They are obtainable suitable for 


machining. 


Write for further details so that we may send 
you a comprehensive booklet listing sizes etc., 








and Scowcroft 


LIMITED 





oD i 
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Single-break Switchgear 


FOR INDOOR SERVICE 


Up to 2,500 MVA 
From 22 to 66 KV 
800/1200/1600 AMP. 


The whole field of ratings normally required by 
service voltages from 22 to 66 kV is covered by 
Metrovick type SB metal-clad, single-break switch- 
gear. These reliable oil-circuit breakers embody all 
the features proved by experience to be desirable in 
heavy switchgear service, including flexibility in 
operation, compact design, and ease of access for 
maintenance. They are available either as single or 
double busbar units, and are widely used by the 
C.E.G.B., and in other major plant installations 












Fo) 





= , } re 00° C 
further detail ple 292 19 l 


ase u 


life for descriptive leaflet 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





An A.E.I. Company 


LEADING SWITCHGEAR PROGRESS 
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Furst in 


molybdenum 
disulphide lubrication 


ROCOL LTD. Ibex House, Minories, London, E.C.3. Telephone: ROYal 4372 
Rocol House, Swillington, Nr. Leeds. Telephone: Garforth 2261 /2 
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Three Mather & Platt high- 
speed Plurovane pumps working 
in conjunction with air- 
pressurised hydraulic 
accumulators in a large steel 
works. Each pump is capable 
of dealing with 300 g.p.m., 835 
p.s.i.. and is driven by a 
Mather & Platt drip-proof 
squirrel-cage induction motor, 
rated at 275 b.h.p., 2750v., 
2930 r.p.m., direct-on started 
with a low starting current. 


The sets are arranged for 















automatic operation. 


4 oe . 
- Mather & Platt | 


Telephone : COLlyhurst 2321. Telegrams: Mather, Manchester 


) PARK WORKS, MANCHESTER, 10 
LIMITED 








MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina x 
restricted space. 





oe 






sou 
 Y Standard and non standard ratios 
a ge available from 5 : 1 to 80: 1. 
4 3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 
4 : be Mlustrated : 
¥ ’ y 3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 





Re 
BOSTOCE @ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 


206 
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THE DALAI LAMA’S PALACE, TIBET 


Nn 
Ven erate 


Wonders of the World 


pokey by the fifth Dalai Lama, the construc- 
tion of this imposing palace at Lhasa was 
commenced in the seventeenth century. The 
Dalai Lama died before it was completed and 
his death was concealed from the populace by 
the regent for some sixteen years. Surmount- 
ing the palace are golden-roofed shrines of 
deceased Dalai Lamas. Thousands of pilgrims 
still bring gifts to the present ruler and the 
palace is said to store rich treasure. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 


For Stee! Tubes and Steal Tube Fabrication 


HEAD OFFICE: GREAT BRIDGE TIPTON STAFFORDSHIRE 





Merchandise 


MAY BE FORWARDED BY \ 


=—| 
Mote 


Through Wagons 


TO DESTINATION BETWEEN 
GREAT BRITAIN & THE CONTINENT 


* London - Harwich - Zeebrugge (Daily in each direction) 
* London - Dover - Dunkerque (Two to Four sailings datiy in each 
direction) 


Packing and handling absolute mimmum 


Full particulars from:— Continental Superintendent, Victoria 
Station, London, S.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 
E.C.2 for Harwich route 


BRITISH RAILWAYS 




















OVALOCK 


REGO 


me eee Se, ic 
ae 


Where strength and the passage of 
maximum light and ventilation 
is required... 

-.» OVALOCK is the ideal flooring 


The design of “* OVALOCK " ensures that 
ioads, either concentrated or distributed, 
can be carried with an ample factor of 
safety, and what is more, if can be cut and 
worked around obstacles without losing any 
of these advantages. 
A positive non-slip surface is assured 
by the traverse members being just proud 
THE of the longitudinal members and the right 
angle construction thus formed makes dirt 
(oe). ye tele gio), | collection impossible. Over 100,000 square 
feet of ““OVALOCK ” flooring has already 
heen installed at the Portishead Generating 
Station, 
The fully qualified drawing office staff at Gardiner of 
Bristol will be pleased to answer any questions on 
design and installation — prompt attention is assured 
and full details will be sent on request. 


GARDINER 


Gardiner, Sons & Co. Ltd., Midland Works, Willway Street, St. Philip's, Bristol 2, and 8 William IV Street, Strand, London W.C.2 
M-w.ite 
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25 kW continuous output 


with the 


a 


GENERAL PURPOSE INDUCTION HEATER 


In numerous industrial processes, 
induction heating provides results 
that would otherwise be impractic- 
able or unobtainable—particularly 
where heat-effect must be strictly 
localised and rigidly controlled. 
The new BTH high-frequency 
generator has been designed for the 
widest possible range of industrial 
applications. It is quick and econ- 
omical in operation—there is no 
waste heat, and the effect of heat on 
other parts of the work is minimised. 
Clean, cool, and fumeless in opera- 
tion, it readily lends itself to fully 
automatic operation in a production 
line. 

Write for booklet DLs5857-3 





High voltage thyratron rectifier 
and transformer section. | 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
an A.E.1. Company 


sonsconrneeneiitliaanntehenessetinennenettneainaienessetinisintuee 


Oscillator valve section. 





























Type FA27A general-purpose high- 
frequency generator. Continuous rat- 
ing: 25 RW. Peak intermittent (50% 
duty cycle): 30 kW. Output fre- 
quency: 400 kics. Supply: 3 phase, 
50/60 cycles, 380/440 volt. 


See this new equipment working at 


STAND No. 508 
INSTRUMENTS, ELECTRONICS 
& AUTOMATION EXHIBITION, 
OLYMPIA — 15TH- 26TH APRIL 


- RUGBY - ENGLAND 
A5S227 


109 
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we: 


Design, manufacture and erect all forms of 


STEEL STRUCTURES 





t 
) { ~ 
er 


NB 
<i 
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.Ge-= 


PT Sele 
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eS FN 0% 
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eo Se - sa cp 
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FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 


Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


OTHER OFFICES: 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 


ONE OF THE WIDE RANGE OF 





PRODUCTS 
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SIDINGS 
BY 


WARDS 
AT 

BOLD 
COLLIERY 


Photographs of a recently completed 
contract at Bold Colliery, St. Helens, 
S. Lancs, reproduced by permission 
of the National Coal Board. 


Two free booklets—* Rails and 

Rail Accessories”’ and ‘“‘ Rail- 

way Sidings by Wards" are 
ilahi on ” 





bla | 


Wards have been building sidings for over sixty years. To-day, Rail Department's 
large staff of skilled and experienced workers, backed by the resources 
of the Company, carries out contracts of any magnitude simultaneously. 


THOS. W. WARD LIMITED 


ALBION WORKS SHEFFIELD . PHONE 263114 


LONDON OFFICE BRETTENHAM HOUSE LANCASTER PLACE STRAND wc2 








“Pi 2 , ——— waggons 
oT timber 


| okey: § 4-3 Com 


~ Electric OFF OFF Fb) 


OMe 8 OR es ot 2 0 oe ee 8) 
Taylorstokér Company Ltd 


189/191 Drummond St, Euston, London, N W | 


5,000 LB. STARTING PULL HP MOTOR INCLUDED 


PULLS 100 TONS OF WAGGONS SAFELY, ECONOMICALLY 
Tel. EUSton 4102, 4103 & 4143 




















iit 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 
PRESSURE VESSELS 
Riveted or Welded 


WELDED and FLANGED 
WORK A SPECIALITY 


















ABBOTT & CO. 


(Newark) 


LIMITED 


ABBOTT BOILER WORKS * 
NEWARK: NOTTS: ENGLAND 


Telephone: Newark 34 
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SIR ERIC BOWATER — Chairman and Chief Executive 


of the Bowater Paper Corporation writes:— 


“We have always been highly conscious of the need for fuel economy in our 
mills and factories. We welcomed the formation of the National Industrial Fuel 
Efficiency Service, and from the beginning have co-operated with them to the fullest 
extent, using their experience and staff to supplement that of our own engineers. 
We are glad to acknowledge the increased efficiency resulting from this co-operation. 


We believe that, where no trained combustion staff is available, this Service is 


almost indispensable.” . ( 
hx ‘ 
WAck (, 6) ne | LA 


CALL IN N-I-F-E‘S—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 





For address of nearest Area Engineer write to:— 


a ? 7 a ‘BE ss National Industrial Fuel Efficiency Service 
Head Office: 71 GROSVENOR STREET LONDON W/1 . Telephone: Hyde Park 9706 








for industry 


Ford industrial engines are a practical proposition for many industrial equipments 
-.. compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY~—have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


6O0G6 w8:" 


and the equipments they power, contact your 
nearest Ford Dealer or write to a 


FORD MOTOR COMPANY LTD - PARTS DIVISION - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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HOIST-BLOCKS 


for LIFTING and MOVING 


For many industrial lifting and moving jobs, Morris electric hoist-blocks (in one or 
other of the types listed below) fulfil requirements successfully and economically. 
Consider the comprehensive and adaptable Morris range. Push travel (as illustrated). 
Geared travel (moved by pulling on an endless hand-chain). Flexible bogie types 
(push or geared travel) for runways with curves. Electric travelling types for either 
straight or curved runways. Dual speed models with alternative lifting and lowering 
speeds in addition to normal speeds in one unit adaptable to the same form of 
suspension and travelling detailed above. Sizes 4, 4, 1, 2, 3, 5, 74 and 10 tons. 


Twenty page Section 73 gives more details. 


WHY TAKE A CHANCE? INVEST IN A MORRIS AND BE SURE! 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 


a 


———__ 
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A question 
of 
tolerances? 





When tooling and jigging limits tend to build up—and 
in most pipe runs no matter how accurately formed, 
this is inevitable — there is no easier or cheaper method 
of closing the gap than Plessiflex. 

An inherent ability to withstand vibration, high 
pressures, and high or low temperatures are among the 
other advantages which Plessiflex offers. 

Designers are invited to write for full details of the 


Plessiflex range. 


You can forget that tolerances ever 
presented problems if you use 


PLESSIFLEX | 


inserted lengths of 
seamless metallic hose 








Power Auxiliaries Limited, Kembrey Street, Swindon, Wilts. 







Telepnone: Swindon 5461 


One of the Plessey Group of Companies 
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BIBBY COUPLINGS 























THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 


ts true 
48 Crawfords 


CAPSTAN & AUTO COLLETS 
GUARANTEED TO ‘00I’AT I” FROM FACE 

































THE ACCURACY OF YOUR WORK DEPENDS 
UPON THE TRUTH OF THE COLLET 


















Me}, lele), iy gele: ia s-) 
ACBARS LTD. 16-18 Macleod Street, Walworth Road 
London, $.£.17. RODney 7191-2-5 


MIDLAND STOCKISTS 
RETSELP ENGINEERING LTD Vulcan Road Ind 
Lode Lane, Solihull, Birmingham. SOL/hul! 2259 





Agems for South West kagland and Wales— 


Messrs. W. O. Bullock & Sons Ltd., 126 Rodbourne Read, Swindon, Wilts. Tel.: Swindon 633! 
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‘T’ Type 
Exhauster- 
Collector 
units will 


settle your 
DUST PROBLEM 





Apply ‘T’ type units to your grinders, 


polishers or other dust creating machines and 





at once you'll see the difference. You solve 


your dust problem immediately. The ‘T’ type 





unit is completely self-contained, portable 


and space saving. It embodies a highly 






efficient motor-driven fan which sucks in dust 
laden air through filters and discharges dust 
free air from an outlet at the top of the unit. 
AVAILABLE Operation is simple. With suction pipe fitted 


and electric supply connected, the unit is 


ready for work. Cleaning the filters and 





emptying the dust tray takes only a few 








FROM STOCK minutes. 





If you want to know more about ‘T” type units, 


publication No. 16/1 gives full details. Write now. 


KEITH BLACKMAN LTD 


MILL MEAD ROAD =. 





Fan Makers since 1883 


LONDON .- N.I7 








TA 9754/1 33 
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SIMPLIFIX 
compression 

















for the perfect compression joint in minutes... 





Simplifix takes all the bother out of pipe line assembly. Makes 
safe, leak-proof joints in a matter of seconds. No work to be done 





on the pipe ends beyond removing the burrs. No distortion to 
the piping because a special anti-friction washer prevents the pipe 
from twisting whilst the nut is being tightened. 

@ Note: Simplifix fittings can be used on very thin walled tubing. 
A full range of fittings, elbows, tees, crosses etc., is available and 
illustrated in our catalogue which will be sent on request. 











Simplitix Couplings Limited - Hargrave Road : Maidenhead - Berks. cq | a al F LL { = | » 4 


TELEPHONE: MAIDENHEAD 2271/4 








a reputation built on 
industrial achievement 


F you look through a list of insulation contracts completed in recent years by Newalls you 





will see that they relate to many of the most important industrial enterprises undertaken 

since the war. In such a list will appear power stations, oil refineries, chemical works, 
cold stores, as well as many other plants where effective thermal insulation has been 
put to profitable use. Nor are our products confined to this country. For example, some 
600 tons of thermal insulation material was supplied by Newalls to the British Petroleum 
Company’s refinery at Aden. 

Such a record can only have as a basis reliable and proved insulation materials 
combined with an unusual skill in the business of applying them. 

Newalls (Reg’d Brand) range of insulation materials covers all temperature requirements 
from minus 300° F up to over 2000°F, Comprehensive technical publications are available 
dealing with every aspect of thermal insulation and will be sent to you on request. 





INSULATION 





INVESTMENT 


BEGINS WITH 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 
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| Another problem solved... 
by TILGHMAN’S > 











The new Tilghman’s Model 126 KD Dust Collector recently installed by Messrs. R. A. Lister & Co., Ltd., 
of Dursley, occupies 50% less floor space than previous designs of a similar capacity. 


This collector was installed to obtain the highest efficiency possible when handling the dust-laden 
| exhaust from rumblers, fettling benches, grinders, shot blast equipment, etc. 


TILGHMAN’S LIMITED 


DUST AND FUME CONTROL DIVISION . 


BROADHEATH ALTRINCHAM CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group’ London Office : 1 Chester Street, S.W.1 
MIDLANDS: R. J. Richardson & Sons | SCOTLAND: Balbardie Ltd., 227, Bath Street,; NORTHERN W. E. Stewart, 16 Sussex 


AGENTS: 1 ¢4., Commercial St., Birmingham, 1.| Glasgow, C.2: 110 Hanover St., Edinburgh, 2/IRELAND: Place, Belfast. 
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induced - draught 
cooling-tower 
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OUTLAY 
IMUM PERFORMANCE 


MINIMUM OPERATING COST 


High efficiency spray eliminators. 


Corrosion resistant spray nozzles 
provide maximum _ dispersion 
with low pressure drop. 


Double diamond fill racks of 1’ 
square timber affording rigidity 
ind long life. 


Ventilated sheathing panels. 
Framework designed for maxi- 
mum rigidity—-no structural load 


on tower casing. 


Simple straight line bracing, 
bolted throughout. 


Self - levelling interior 
eliminate pads or grouting. 


posts 


Clevis anchors, on diagonals only, 
require one foundation bolt per 
anchor. 


Uniform air and water distribu- 
t10n. 


Flexible arrangement of cells. 


Efficient fan and drive assemblies 
give trouble-free operation. 


Complete pre-fabrication simpli- 
fies erection and lowers costs. 


ENGINEER 





Over 50 years 
experience 

in designing 
and 
manufacturing 
cooling 

towers 


oe ee ee, A 
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_BROADFOOT 





Broadfoot engineering and metal founding has been serving 
marine engineers for a century. Among the specialities for 
which the name has long been noted are valves. The range 
today covers every mneed—and Broadfoot resources 
guarantees materials, workmanship and delivery. 

Other specialities include tailshaft liners, stern tube bushes, 
valves castings up to 5 tons in brass, gunmetal! and phosphor- 
bronze. Also plain and decorative floor coverings in 
linoleum, cork, rubber, and *“Teakoid”’. 


JOHN BROADFOOT & SONS LIMITED 
Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, W.4. 
ON ADMIRALTY, AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 









"SUPERHEATERS 
\ | FOR LANCASHIRE BOILERS 


| \) Are you interested in getting 

greater efficiency and, at the same 

time, saving on your fuel costs? 

If so we invite you to consult us. 

| Sugden Superheaters can be fitted 

with full damper control. They 

are suitable for all industrial 

purposes and can be fitted to all 
types of Shell boilers. 











Sugden Superheaters are 

of particular value where 

auxiliary steam boilers are 
used. 


‘T. SUGDEN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 
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A NATIONAL COAL BOARD PRODUCT 


FILTER COAI 


Produced from selected High-quality 


WELSH ANTMMACH 


Q&N EXCELLENT FILTRATION MEDIUM FOR GRAVITY AND PRESSURE FILTERS, FOR THE TREATMENT 
OF HARD AND SOFT WATER, SEWAGE, OIL AND ACID/ALKALI LIQUIDS 
LESS BUILD-UP OF MUDBALLS AND COATINGS 


The advantages of | |___-———— © _ LESS REACTIVE CONSTITUENTS 
—® 
-° 
irises 


















FILTER COAL compared INCREASED FILTRATION RATES 
with other filtration SAVING OF WASH WATER 
ae LONGER FILTER RUNS 
LOWER LOSS OF HEAD 


* Size range to suit all filter designs. Prompt deliveries from the new preparation plant at Port Talbot. * 
THE NATIONAL COAL BOARD 


Enquiries for Export and Inland Supplies are invited and should be addressed to Marketing Department 
GLOUCESTER HOUSE, GLOUCESTER PLACE, 


SWANSEA - GLAM. 
Tel: SWANSEA 51541 Grams: MARKETING, SWANSEA 


el Sheets 


HOT ROLLED STRIP MILL SHEETS. 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS. 
COLD REDUCED BRIGHT STEEL SHEETS, OILED, IN 
GENERAL PURPOSE AND FULL FINISH GRADES, 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY. 


SHEARING CAPACITY UP TO }” THICK 



































Ste 





an 
yee" eh “— W, 
s 
ACCREDITED 


s « 
Mtey stocuno®™™ 








NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 3237! 
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MACHINING 


Drilling and Tapping adjustable 
centre drilling head casing 


OPERATIONS 


Snout and Line Boring — Automatic 
Surfacing — Face Milling — Turning 
— Drilling ...all at one setting 


Ine 


f 





HON 





Send for Catalogue NS 





sam 
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D TYPE 


BORING MACHINE 


— almost a workshop in itself 


H. W. KEARNS & CO LIMITED BROADHEATH Near MANCHESTER 
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SAFWAY 


1 The whole of the scaffolding 
supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


Labour force of only five men on 
scaffolding (3 of which were unskilled). 


3 Only Safway equipment used throughout. 


=e,'8 
3 


| ~~ 
~ za 
eae i 


4 Size of each arch 75ft. x 25ft. Gins. x 28ft. 6in. wide. 
Total load per arch 215 tons. 


i 


5 Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustable screws in base and head. 


ie 
= 
a 
= 
~~. 
=r. 
— 


a 


6 Joiners work reduced to a minimum. 


Contractors: H. M. Murray & Co. Ltd., Glasgow and Inverness. 


MITT fy 
a ti 
be 
ii; 
=. 
a 


“ 


Tn = 





SAFWAYunit frame 


adjustable 
fork heads 


STERLING FOUNDRY SPECIALTIES LTD. 


LONDON BEDFORD EDINBURGH 
Iddesie.gh House, Sterling Works, 23 Rutland Square, 
Caxton Street, $.W | Bedford Edinburgh, | 

Tel.: ABBey 3017/8 Tel.: Bedford 5338 Tel.: Fountainbdridge 
(2 lines) (3 lines) 3254/5 


GLASGOW ARROW BRISTOL 
ee 4 4 28, Renfield Lane, terling Factory, 175 White Ladies Road, 
Fly : 4 Glasgow, C2 Jarrow, Co. Durha Bristol, 8. 
Tel : City 620! Tel.: Jarrow 89-7771 /2/3 Tel.: Bristol 39112 


Photo by courtesy of the City Engineer Aberdeen — A. G Booth, M.E., A.M.I:C.E. Cogent 
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HIGH MARNHAM BOILER UNITS 


work advanced on first of five 200 Mw units 


Construction work is now well under way at High tion plant to meet the requirements both of the 
Marnham on the first of the five reheat boiler large power station and the industrial boilerhouse. 


units which IC are supplying to the CEGB. These — 


five controlled circulation units will be pulverised | OPERATING CONDITIONS 
fuel fired and operate under advanced conditions 





; Steam Pressure RT rrr rk ae 
of temperature and pressure. Superheat Steam Temperature ...... 1,060 F 
Experience of the International Combustion Limited Reheat Steam Temperature........... 1,005 F 
| | 
j 


organisation enables them to build steam genera- So See a ee 





INTERNATIONAL BUSTION LIMITED 


NINETEEN WOBURN PLACE - LONDON WCI - TELEPHONE: TERMINUS 2833 - WORKS: DERBY ; 


Associated with Atomic Power Constructions Limited for Nuclear Power Station Development ‘ic 


TGASG74 
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Photograph by courtesy of Briggs Motor Bodies Ltd. 






‘Fescol’-ised Air Cylinders help 
to keep Production Moving 


The air cylinders supplied by Baldwin Instrument Co. Ltd., to provide power operation for 
automatic work handling devices, have ‘ Fescol ’-ised bores and piston rods to reduce friction 
and ensure maximum life from seals. This is one further example of the way in which Fescol, 
who pioneered the electro-deposition of nickel and chrome for engineering purposes, still lead 
the way, adapting their process to help each new industrial development. 

If you would like to know more about the process, and its use in preventing corrosion and 


protecting new machinery please send for publication No. E.5 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 
Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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THIS CURRENT 
POEs HO 
woRrK 





Wattless current does no useful work! 
















YOU PAY FOR 
Much industrial electrical plant operates at an unduly low THIS CURRENT 


‘‘nower-factor,’’ and users are penalised for this undesirable 
condition in their electricity charges. 

The ‘“‘power-factor’’ of an industrial works load can be im- 
proved to any desirable value by installing Ferranti Power Factor 
Correction Capacitors, and the capital cost can be recovered 
in savings in the cost of electrical energy, usually within one or 
two years. Industrialists and other users concerned by rising 
electricity costs can profitably investigate this method of 
increasing the ‘‘earning capacity’’ of the electric energy 
consumed — Ferranti engineers will give advice and prepare 
schemes showing the substantial savings which are possible. 


FERRANTI 






Power Factor Correction 


CAPACITORS 


FY 1464/2 








leg Matic 


FROM 10,000:1 TO < “triainaiatan t 


ALL CIMENSION® IN INCHES 




















MAX. TORQUE SHAFT a OVERALL OVERALL OVERALL | 
LBS. INS HEIGHTS HEIGHT WIDTH LENGTH 
300 6 53 12% C00 H 
750 3 7 is 6; 14H OOA/H Model OAC/H 
1500 4} 8} 16% OOB/H 














TRIPLE STAGE STRATELINE FIXED 


6000 64 143 11? 223 OAD/H 
12000 7} 17 14 25 ti OBE/H REDUCTION SPEED REDUCERS 
24000 8 205 7 323 ACF/H TORQUES FROM 300 LBS. INS. 
= 48000 103 254 21 394 ADG/H TO 48.000 LBS. INS 
The “ Hypocycloidal "’ gearing used makes possible ratios of up to 100: 1 in each stage. The triple stage unit can be supplied in ey ratio between 
10,000 : 1 to 1,000,000 : 1 a the final ratio is the product of three whole numbers in the single stages. For example 53 : 1 x 44: 6:1 would give 


These reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain an, or complete 








an overall ratio of 177,232 : 
with flange mounted motors. Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 
Present your slow running problems to us for quick and efficient action. 


Four stage or more units are available giving unlimited ratios. 
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ELECTRIC 
HOISTS 


approved thousands 
of times 
s 
Capacity |50—10,000 kg 
& 
Small Electric Hoists 


** Liftikus ”’ 


with one or two speeds 
and capacities between 
125 and 750 kg 











BAIERBRUNNER STRASSE I!7 
BAVARIA FEDERAL REPUBLIC OF GERMANY 














The Steel-Shaw 
Patent Flexible Coupling 









THE SECRET IS IN THE 
DESIGN It is the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency. 

Greater safety as stresses are 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
packed inside couplings. 

Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 
Machined all over. Capacity from 
*O125 to 24:80 B.H.P./R.P.M. 


























Diameter from 44 to 38 ins. 







There’s a 















answer to YOUR problem 


STEELE & COWLISHAW LTD., Dept. 16. Cooper Street, Hanley, Stoke-on-Trent 
Telephone: Stoke-on-Trent 22333 (5 lines) Telex 36-530. 
London Office: 329 High Holborn, W.C.1. Tel: HOLborn 6023 
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MACH 










A RICHMOND S.R.2 Radial Drilling Machine operating 


in the workshops of this famous brickmaking firm. 


SENO FOR LEAFLETS 


giving specifications and full technical 


information on 


RICHMOND DRILLING 


AND 


MILLING MACHINES 





























MIDGLEY & SUTCLIFFE LTD. 


Hillidge Works, Leeds, 10. 
Tel: Leeds 76032/3 













NO. 4 UNIVERSAL 
MILLING MACHINE 
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HAMMERED OR Consult 
* Acid resisting HYDRAULIC PRESSED o| LTON 


* light weight fr ROTARY UNIONS 


* High strength FORGINGS 
Kk (; LAS IN STEEL ingen sei 


or Steam or Condensation 
sesnceh anaes Reinforced Plastics for Handling BLACK OR MACHINED USED ON WATER COOLED AND 
. ee commen Corrosive liquors and fumes TO 24 TONS STEAM HEATED ROLLS 
oo Semmens §8=6= Both grades of Keeglas, viz. ‘E’ and ‘P” are 
suitable for working temperatures up to 100°C; *K Fi i T ° N i. t M iT e 6 
grade ‘E’ is additionally suitable up to a INCE FORGE CO. WIGAN Clapham Street, Leamington Spa, 


maximum temperature of 130°C. PARKS FORGE LTD WARWICKSHIRE 
Other special grades of Keeglas are available for PROPRIETORS Telephone Spa 8111/2 
specific duties and comprise combination resins, 

including furnane, together with alternative rein- 

forcing materials such as Terylene, Courtelle, eee ie ae 


eat ese. THE WORLD’S GREATEST BOOKSHOP | 


fe * FOR BOOKS 4 4 


NEW, SECONDHAND AND RARE 
Technical Books 


e Foyles is an experience—the largest bookstore on 
earth. If you’re a lover of books, large or small, 
modern or rare, here’s Paradise. be) 





—Fielding’s Guide to Europe 
Quick, Efficient Postal Service 
Full details gladly supplied on request without obligation EES-E2S CHARING CROSS ROAD, LONDON, W.C.2 


| Gerrard 5660(20 lines) # Open 9—6(including Saturdays) 
KESTNER EVAPORATOR & ENGINEERING CO. LTD., 5 GROSVENOR GDNS.,SLONDON, S.W.1. . Sup Gilaates Seema Ceteanem Gout Meas Seaties 











W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & N) ESTABLISHED 1860 


Globe Works, Queensland Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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Lrtists in Stainless 
tea Clastings 


ALLOY STEELS 

CARBON STEELS 

HEAT RESISTING STEELS 
STAINLESS STEELS 
CORROSION RESISTING STEELS 













All castings can be machined . 
in our modern machine shops 


LAKE & ELLIOT, LTD., 


BRAINTREE - ESSEX 
TELEPHONE : BRAINTREE 1491 











MANVERS CENTRALIZATION SCHEME: ; 1 


From the top of the newly constructed Coal preparation plant: 
a small section of the immense network of railway sidings 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of Iron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 


Eagre’s skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 























WORK BEGINS AT CADEBY : 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 
miles of Sidings are now in progress 
at Cadeby Main. 


——yg~—— for a complete Track Service 









Photograph by courtesy of National Coal Board 





Photograph by courtesy of National Coal Board 





In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 
worked continuously during the past ten years DESIGN 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large SUPPLY 


Power Station Projects for the Central Elec- 
INSTALLATION 


tricity Authority. 
Whatever the magnitude of your siding requirements, be sure to consult —- LAGRES 
EAGRE CONSTRUCTION CO. LTD. 


East Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 4513-7 
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wire and 


























wirecioth ... 


“UNITED’S ” long experience of the 

precision and control essential to high quality 
manufacture of wirecloth and non-ferrous wire 
enables them to give an unrivalled specialist 
service to a multiplicity of industries. They can 
provide immediate delivery from stock of 
normal meshes and standard metals — 

or weave wirecloth to your own specification 
from 1-400 mesh. 











1-400 mesh << 





THE UNITED WIRE WORKS LTD 


GRANTON - EDINBURGH - 5 + SCOTLAND 
Telegrams & Cables: SCOTIA, EDINBURGH, TELEX Telephone: GRANTON 83245 (8 lines) 








































April 11, 1958 THE ENGINEER id 


SAFER with... 
Siebe, Gorman 


IN MANUFACTURING INDUSTRY, mining, rescue 
work, firefighting, deep-sea diving and similar occu- 
pational hazards everywhere, Siebe, Gorman 
equipment is safeguarding life and health. 

Here are some typical applications : 

BREATHING APPARATUS. Self-contained Com- 
pressed Air types, Marks II and III and Oxygen 
types, ‘Proto,’ ‘Salvus,’ ‘Lungovox’ and 

* Fireox.’ 

RESPIRATORS. The range includes the Com- 
pressed Air Line Respirator (illustrated) and the 
*Puretha’ Mark IV Gas Respirator. 
RESUSCITATION APPARATUS. Oxygen types for 
asphyxia, electric shock, etc., including the 

* Novox’ and ‘ Novita.’ 

PROTECTIVE CLOTHING of every description 
including helmets, goggles, dust and fume 
respirators. 





Established 13819 


SIEBE. GORMAN & CO.L” 


[EVERYTHING FOR SAFETY EVERYWHERE | 





NEPTUNE WORKS, DAVIS RD., CHESSINGTON, SURREY 
Telegrams : Siebe, Chessington. Telephone : Elmbridge 5900 


$G.T. 








GG 7}? 


PORTABLE SELF-PRIMING CENTRIFUGAL PUMPS 


DIRECT COUPLED TO PETROL & DIESEL ENGINES 


of 
F<, 





Fig. 281. S.P.B.6 Mk.II!. Portable Diesel engine driven self- Fig. 247. S.P.C.4 Mk.II. Portable diesel engine driven self- 





Fig. 245. S.P.B.2 Mk.II. Portable petrol driven self-priming 





centrifugal pumps. priming centrifugal pump. priming cencrifu,al pump. 

These robust Pumps have been designed for the onerous conditions met with on Quotations will be sent on request for any portable, temporary or emer- 
Civil Engineering Contracts and for similar duties. Self priming is by the re-circula- gency pumping set likely to be required by Civil Engineering Contrac- 
tion method and there are no complicated or delicate parts; the gunmetal impeller tors, Builders, Local Authorities, Quarry & Pit Owners, Canal Companies, 
is of the open type specially designed to minimise clogging and the volute is Railways, Water & Gas Undertakings, Farmers, Government Departments and 
fitted with a renewable steel rubbing plate. others. 

The flanged suction and delivery openings are drilled to suit B.S. Table ““D”’. Pumps can be supplied Electrically Driven, when making an enquiry give details 
Capacities range up to 90,000 gallons per hour against heads up to 100 ft. of electrical supply available. 






Complete Outfits or Separate Components available for HIRE or SALE 





Telegraph: TRIPULSE, SEDIST, LONDON 


i A 
‘ v¥ 
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Floccinaucinihilipilification? 


Longest English word? We wouldn't know! But it’s in the Oxford 
Dictionary all right. Means “the action or habit of estimating as 
worthless’ —which isn’t one of our habits. Nor is it our habit to use 
words, or anything else, which ‘drag their slow length along’. That 
would be quite contrary to our Scrap Trading policy. We’re all for 
action and getting a move on. What’s more, we always buy on 
absolutely fair terms. Which is one of the reasons why we've lasted 


for over 120 years, and are still growing. 


SCRAP/r COHENS 
COHEN'S r SCRAP 


m+) GEORGE COHEN SONS & COMPANY LIMITED 
Ald RAW MATERIALS DIVISION 
| 








Experts in Scrap since 1834 


GROUP 
Ph ceeresit WOOD LANE, LONDON, W.12 ° Telephone: Shepherd's Bush 2070 * Telegrams: Coborn, Telex, London * And at 600 Commercial Road, E.14 
— Canning Town, E.16 * Southall, Middx. - Bath * Belfast * Kingsbury * Hebburn © Leeds * Luton * Manchester * Sheffield © Swansea 


Southampton * Glasgow 
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AGENCIES - DIRECTORS - 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 





AUCTION SALES - FOR HIRE - 


131 


MACHINERY, etc., WANTED - SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


Minimum 14/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
ee and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
a Dates. 


2/-, which includes forwarding of replies. 
**Run-on”’ and ‘‘ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 


riday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be oddressed to:— Classified Advertisement Dept., “The Engineer ”’ 


Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed ’’ and ‘*filustrated "’ advertisements by noon 


28 Essex Street, Strand, London, W.C.2 





PUBLIC APPOINTMENTS 


COLLEGE OF TECHNOLOGY 


BIRMINGHAM 
COLLEGE OF 
TECHNOLOGY) 


(DESIGNATED ADVANCED 


LECTURERS 


Applications are invited for the following posts 

SENIOR LECTURERS and LECTURER IN 
MECHANICAL ENGINEERING (specialising in 
either Strength of Materials, Mechanics of Fluids, 
Thermodynamics, Mechanics of Machines or Machine 


Design 

SENIOR LECTURER IN PRODUCTION 

ENGINEERING (preferably Forming or Welding). 
LECTURER IN PRODUCTION ENGINEER- 
ING. 

Salary : Senior Lecturers (men): £1350 by £50 
to £1550: Lecturers (men) : £1200 by £30 to 
£1 

In fixing the commencing salary, account may be 
taken of industrial, professional or research experience 
up to the maximum of the seale. 

Further particulars and forms of application from 
the Registrar, College of Technology, Suffolk Street, 
Birmingham, 1, on receipt of stamped, addressed 
foolscap envelope. Applications to be received 
within 14 days of this advertisement. 

K. R. PILLING, 

E6752 Clerk to the Governing Body. 








COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


ASSISTANT LECTURER 


Required for Ist September : 

ASSISTANT LECTURER (Grade B) IN MECH- 
ANICAL and/or PRODUCTION ENGINEERING. 
Graduate A.M.I.Mech.E., or A.M.1.Prod.E. Teach- 
ing experience is desirable. 

Salary scale: £650 by £25 to £1025 (men), plus 
Graduate and training allowances and with incre- 
ments for approved research, professional or indus- 
trial experience. 

Further particulars and forms of application from 
the undersigned, to be returned to the Principal, 
Brighton Technical College, Brighton, 7, by 26th 


April. 
‘i W. G. STONE, 
Director of Education. 
54, Old Steine, 
Brighton. E6692 





BEDFORDSHIRE EDUCATION 
COMMITTEE 


THE MANDER COLLEGE 





BEDFORD 


LECTURER 





Applications are invited for appointment as 
LECTURER IN MECHANICAL ENGINEERING 
as from Ist September, 1958. Candidates should be 
Graduates with industrial experience, qualified to 
teach Applied Thermodynamics and Fluid Mechanics 
to H.N.C. standard. 

Salary scale : £1200 by £30 to £1350. Increments 
may be added, up to the maximum, for approved 
industrial experience. 

Forms of application and further particulars 
obtainable from the oe git sc 

S. LUCKING, 
E6787 Director of Education. 





THE UNIVERSITY OF SHEFFIELD 


LECTURER 





Applications are invited for a post of LECTURER 
IN CIVIL ENGINEERING, to begin duties on 
Ist October, 1958, or as soon as possible thereafter. 
Salary scale : £900 by £50 to £1350 by £75 to £1650, 
with F.S.S.U. provision and family allowance. 
— salary according to qualifications and experi- 


Further particulars may be obtained fi 
Registrar, to whom applications (4 copies) should = 
sent by 28th April, 1958. 


PUBLIC APPOINTMENTS 





ROYAL CORPS OF NAVAL 
CONSTRUCTORS 





SCHOOLS ENTRY 





A COMPETITION FOR ENTRY INTO THE 
ROYAL CORPS OF NAVAL CONSTRUCTORS 
will be held in July, 1958. 

Accepted candidates will be established as Pro- 
bationers in the R.C.N.C. and will undergo a 2-year 
course of training at the R.N. Engineering College. 


Manadon, and in H.M. Dockyard, Devonport, 
followed by a 3-year course at the R.N. College, 
Greenwich. 


Candidates must be a between 18 years and 
A — 6 months, inclusive, on Ist September, 


Candidates with the General Certificate of Educa- 
tion will be required to have passed at Advanced 
Level in at least Pure Mathematics, Applied Mathe- 
matics and Physics, and to produce evidence of 
general education at Ordinary level. 

Candidates with the Scottish Leaving Certificate 
will be uired to have higher grade passes in 
Physics Mathematics and at least Ban —_ 
passes in English and a language other than English 
and two other subjects (preferably mathematical). 

Candidates from schools in Northern Ireland will 
be required to produce a certificate from the Ministry 
of Education in Northern Ireland, showing a com- 
parable standard to that above. 

The work of the R.C.N.C. covers all aspects of 
design construction and repair of H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty Headquarters and outports in ‘te United 
Kingdom, and at Royal Dockyards at Home and 
Abroad. The Head of the R.C.N.C. is the Principal 
Technical Adviser to the Board of Admiralty. 

The starting pay of a Probationer at age 18 will 
be £535. A deduction of £75 is made when living in 
at the R.N. Engineering College, Manadon, or at 
the R.N. College, Greenwich. The successful 
Probationer can expect appointment as Assistant 
Constructor at age 23 or a with a starting salary 
in London of not than £905 and £935, respectively 
Promotion to Constructor normally takes place at 
about age 30, with a salary which may be expected 
to be not less than £1435, rising in nine —_ to not 
less than £2050. Promotion to higher ranks is by 
selection. 

Full particulars may be obtained from the Secretary 
of the Admiralty, C.E. Branch II, Empire Hotel, 
Bath, to whom nal application must be subm bmitted 
by 16th June, 1958. E6608 





THE UNIVERSITY OF LIVERPOOL 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





LECTURER 





Applications are invited for the post of ASSIST- 
ANT LECTURER or LECTURER in the Depart- 
ment of Mechanical Engineering. The salary range 
for an Assistant Lecturer is £700-£850 per annum ; 
the initial salary for a Lecturer will be within the 
range £ £1650 per annum, according to q' 
cations and experience. 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, should be received not later than 26th 
April, 1958, by the Registrar, from whom further 
particulars of the conditions of appointment may be 
obtained. E6673 





WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 


SENIOR LECTURER 





Applications are invited for a post as SENIOR 
LECTURER IN MECHANICAL ENGINEERING. 
Duties will commence on a date to be arranged. 

Candidates should hold a good Honours Degree 
in Mechanical Engineering and have practical expe- 
rience in wang | teaching and/or research. Salary 
in accordance with the Burnham Technical Scale for 
Senior Lecturers (£1350 by £50 to £1550 per annum). 

Further particulars and application form will be 
sent by the undersigned. Applications should reach 
| crmmeanas not later than Monday, 28th April, 
1958. 


Cc. SMITH, 
Principal. 
E6773 


March, 1958. 


PUBLIC APPOINTMENTS 





AIR MINISTRY WORKS DESIGN 
BRANCH 


LONDON 


DESIGNER DRAUGHTSMEN 


Air Ministry Works Desi 
London DESIGNER DRAUGHTSMEN for Bulk 
Petroleum Storage and Pumping Installations, 
experienced in one or more of the following: (a) 
storage tank layout and design ; (b) pump house 
and plant layout; (c) development of gee Ss line 
schemes ; (d) hydraulic calculations. 
training to O.N.C. standard required. 

Salaries up to £1015 per annum. Starting pay 
dependent on age, qualifications and experience. Long 
term possibilities with pensionable and promotion 
geees y week, 3 weeks’ 3 days’ leave a year. 

lormally natural born British subjects. 

Write, stating age, qualifications, employment 
details, including type of work done, to any Em ibs.” 
ment Exchange, quoting Order No. a 1 


Branch require in 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 





HARWELL 





TECHNICIAN 





Atomic Energy Research Establishment, Harwell, 

equires an apprenticed or similarly trained TECH- 
NICIAN to place and progress contracts for proto- 
type and experimental engineering equipment. This 
involves technical planning, cost estimates and tech- 
nical liaison. Experience of contract and manufac- 
turing problems desirable. 

Salary : £875 (at 30) to £1050. 

Housing, superannuation and excellent conditions 

Send postcard to Recruitment Officer (1081/25), 
A.E.R.E., Harwell, Didcot, Berks, for application 
form and details. E6751 





DURHAM COUNTY WATER 
BOARD 





APPOINTMENTS 





Appointment of ENGINEERING ASSISTANT. 
** Special Scale ”’ (£750 to £1030 per annum). (Must 
be Corporate Member, Inst. Mech.E.) 

Appointment of GENERAL PLANT FOREMAN. 
Miscellaneous Grade VI (£645 to £725 per annum). 
(Housing available for this post if required.) 

Particulars and application on a. be obtained 
from A. C. Wildsmith, M.IC W.E., Chief 
Engineer, Neville Court, A and completed 
forms must reach the undersigned not later than noon, 
Monday, 28th April, 1958. 

Canvassing, in any Som, pF Set. 


43, Old Elvet, Clark t to the Board. 
rham, 
Ist April, 1958. £6763 





NORTHERN GAS BOARD 


DARLINGTON DIVISION 


TECHNICAL ASSISTANT (MECHANICAL) 





Applications invited for the position of 
TECHNICAL ASSISTANT (MECHANICAL) at the 
Darlington Unit. Duties include the maintenance of 


PUBLIC APPOINTMENTS 





NORTH EAST DERBYSHIRE JOINT 
WATER COMMITTEE 


TECHNICAL STAFF 





Applications are invited for the following appoint- 
ments on the staff of the Engineer Manager. 
The commencing salary will be in accordance with 
qualifications and experience. 
These amp pred — gg experience in water- 
works design and con: 
SENIOR ASSISTANT | ENGINEER (A.P.T. IV, 
£1025-£1175 per annum). 
Applicants must be Corporate Members of the 
Institution of Civil Engineers and they should have 
iad previous experience in the design and construc- 
tion of service reservoirs, treatment plants and pump- 
=] ‘SSISTANT ENGINEER (S cl 
AS ial Classes 
£750-£1030 per annum). sone — 
Applicants should University Graduates or 
Graduates of the Institution of Civil Engineers and 
they should have had at least five years’ experience. 
xperience in reinforced concrete design and con- 
struction would be an advantage. 
Housing accommodation will be made available 
to the successful applicants and car allowance will be 
fawn A up to 8 H.P. in accordance with the National 


The posts are superannuable and the successful 
applicants will be required to pass a medical 
examination. 

Applications, stating age, qualifications, experience 
and appointments held together with the names of 
two referees, should be submitted to the undersigned 
not later than Thursday, 8th Mey, 1958. 


O. HAWKINS, 
Rural Council House, Clerk, 
Saltergate, 
Chest 
29th March, 1958. E6722 





ROYAL NAVAL SCIENTIFIC 


SERVICE 
APPOINTMENTS 
Rel Naval Scientific Service PHY- 
SICISTS, ELECTRONIC ENGINEERS and 


MATHEMATICIANS for 25 Senior Scientific and 
Scientific Officer posts at establishments in 
area, Baldock, Harwell, Haslemere, Poole, Greenoc’ 
and Rosyth. Also na MECHANICAL 
ENGINEER for work on ransfer problems at 
Harwell ; MECHANICAL E ENGINEE for work 
on fuel and lubricating oil in London 
MECHANICAL ENGI 
bine and prob in 
ENGINEERS for London area and TES, METAL 
LURGISTS f for Rosyth and Poole; CHEMISTS 
(Physical and Inorganic) for Poole’ and Baldock. 
Candidates . normally be natural born British 
subjects of natural born British ts, with at least 
First or Second Class Honours or equivalent 
high professional attainments. .5.0.8 must have 
had at least three years’ post-graduate by and 
hee of age. Salaries (men), S.S.0., £1190- 
73.0. £635~£1110 (London)—somewhat 
in provinces. —— = unestablished 
t ties may occur 
—— - 





MID-NORTHAMPTONSHIRE 
WATER BOARD 





DEPUTY ENGINEER AND MANAGER 





The Board invite applications for the post of 
er ted +f ENGINEER AND MANAGER. 
didat ot a Sowa Members of the 





plant, machinery and ry and the 
qualification for the post is a Higher Nationa! Certifi- 
cate in Mechanical Engineering or an equivalent 
Ministry of Transport qualification. The position 
offers pe a tomer to a sea-going engineer, seeking a 
shore appointmen 

Salary J ony A. P.T. 7/8 (£705-£825 per annum), 
initial lacing according to qualifications and 
pon hn 

The successful candidate will be required to pass a 
medical examination and to join the Board's pens.on 


Applications, stating age, qualifications and experi- 
om, together with the names of two referees, should 
addressed to Mr. Charles Hindle, Sub-Divisiona! 


omer Northern Gas Board, Gas Offices, John 
ye Darlington, to arrive not later than April Wth, 
F. WILSON, 
E6761 Divisional General Manager. 


a of Water Engineers and should have had 
considerable experience of modern waterworks 
practice. 

The Board have an area of supply of 500 square 
elles wlth a geocioden of Aa pean 

The appointment is subject to the Superannuation 
Acts, and the salary is £1350 by £50 to £1730. 

A house is available, and may be rented from the 


Applications should include the names of two 

referees, and should be sent to the undersigned not 
later than ist May, 1958. 

LEONARD H. BROWN, 

Engineer and Manager. 


E6741 


Cliftonville, 
Northampton. 





Classified Advts. continued on page 132 








132 
PUBLIC APPOINTMENTS 





NATIONAL COAL BOARD 


RECONSTRUCTION DEPARTMENT 


WINDING ENGINEER 





WINDING ENGINEER required in ——. 
Section of N.C.B.’s Recontsruction Department in 
London. Duties of the Section embrace all matters 
connected with colliery winding engines and include 
technical and economic analyses of winding problems 

associated with new collieries and reconstructions, 
sinking winders and standardisation of winding 
ag he and allied equipment. Wide experience of 
of work is required, with appropriate 
wn professional or technical qualifications. 
Appointment (superannuable) according to quali- 
fications and experience within inclusive range £1350- 
£1964.—Write, stating age education, qualifications, 
and experience, to Staff Department (X. Saw 
National Coal Board, Hobart House, as he 
before 24th April, 1958. "81 





COUNTY BOROUGH OF 
EAST HAM 





ASSISTANT ENGINEER (MECHANICAL) 
GRADE ll 





ASSISTANT ENGINEER (MECHANICAL), 


Grade I, £725-£845. 

London Weighting is paid in addition. Salary in 
excess of the minimum may be paid, according to 
qualifications and experience. 

A subsistence allowance may be granted over a 
reasonable period to the person appointed if unable 
to obtain suitable ap accommodation, neces- 
sitating the maintenance of two homes. 

Purther details and application forms returnable 
i Pe 1958, from the Town Clerk, Town 

l, E.6. 


E6745 
CHELMSFORD CORPORATION 
WATERWORKS 


SUPERINTENDENT (A.P.T. Il. 





£725-£845) 





To take charge of diesel, electrical and pumping 
t, sources, workshops, establishments, &c. 
urther particulars and ~ form from 
aw a Hall Street, Chelmsford. 











rd available. Closing date, 
Priden 25th April, 1958. 
B. A. FRANCIS, 
Town Clerk. 
2nd April, 1958. E6796 
TENDERS 











CARMARTHEN RURAL DISTRICT 
COUNCIL 





SAINT ISHMAEL WATER 
AUGMENTATION SCHEME 





The Council invite TENDERS on a Fixed Price 
basis a experienced Contractors, for the following 
WOR 
The SUPPLYING. EXCAVATING for, LAYING, 
INTING. MAINTENANCE and ANCILLARY 
work of approximately 8300 lin. yards of 4in. dia. 
Spun Iron Pipes with flexible or lead joints, and 
1550 lin. yards of 3in. dia. Spun Iron Pipes with 
flexible or lead joints. 

general conditions, specification, bill of 
—- and form of Tender, may be obtained from 
the undersigned on receipt of a deposit fee of £3, 
which sum will be returned on receipt of a bona-fide 
Tender and al! documents supplied. 

Tenders in a sealed cover, endorsed “ St. Ishmael 
Augmentation Scheme,” and addressed to the under- 
ed must be received not later than 10 a.m. on 
onday, Sth May, 1958. 

The Council do not bind themselves to accept the 
lowest or any Tender 

JOHN JONES, 


Clerk to the Council. 
Rural District Council Offices, 


Spilman Street, 
Carmarthen. 
Tel.: 7447/7448. 
3rd April, 1958. E6797 





FORTH ROAD BRIDGE 





FENCING AND BUILDINGS CONTRACT 





TENDERS are invited from experienced con 
tractors for the EXECUTION a PRELIMINARY 
FENCING and BUILDING WORK at Port Edgar 
and Rosyth in connection with the project, com- 


»,— Security Fencing. 
Prefabricated Police Offices. 
Permanent Trailer Pump House. 


y be obtained from the Consulting Engineers 

i. Mott, Hay and Anderson, 14, Melville 
rf on payment of a oo of £5 

payable to the Forth R 
it will be be, reperaie when a 

bona-fide Tender has received. 

Tenders must be sent in sealed plain cover, marked 
“ Tender for the Forth Road Bridge Buildin Con- 


tract,” and addressed to the Road 
Bridge Joint Board, City Chambers, Edin 1, 
$0 83 to be received there not later than 12th ay, 
1958. 


The Joint Board do not bind themselves to accept 


Tender. 
rey W. BORLAND, 
Clerk to the Forth Road Bridge 
6769 Joint Board. 
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STAFFORDSHIRE POTTERIES 
WATER BOARD 


BUCKNALL RESERVOIR—CONTRACT 
NO. 30 


The Board invite TENDERS = Civil Engineer- 
ing Contractors codons in this class of work, 
for the CONSTRUCTION of a WATER-TIGHT 
REINFORCED CONCRETE RESERVOIR of 

000,000 gallons capacity at Bucknall in the City of 
Stoke-on-Trent. 

The form of Tender, conditions of contract, 
specification and bill of quantities, may be obtained 
from the undersigned on deposit of a cheque for five 
om. which will be returned on receipt of a bona- 

ide Tender not subsequently withdrawn. 

Plans of the proposed works may be inspected at 
the Engineer and Manager's Office. 

Two separate Tenders are required : 

(1) Tender with Variations in Wages and Materials. 

(2) Tender on Fixed Price Basis without any 
variation being allowed in wages and materials. 

The two forms of Tender and annexed documents, 

completed on the alternative basis mentioned above, 
must be enclosed in the plain envelope provided, 
endorsed “Tender for Bucknall Reservoir,” and 
addressed to the Chairman, Staffordshire Potteries 
Water Board, c/o Engineer and Manager’s Office, 
Albion Street, Hanley, Stoke-on-Trent, and delivered 
not later than 12 noon on Monday, the 12th May, 
1958. The envelope must not bear 
mark indicating the sender. At the same time 
copies of the completely priced bills of quantities for 
each of the alternate basis mentioned above must be 
delivered in one separate sealed envelope, similarly 
, within the same time. This sealed _—— 
must be endorsed “ Priced Bills for Bucknall Reser- 
voir” and bear the Tenderer’s name 
Tenders which do not comply ‘with the above 
uirements will not be considered. 
Board do not bind themselves to accept the 
wares or any Tender. 

C. V. BROWN, M.LC.E., M.I.Mech.E., M.LW.E., 

Engineer and Manager and Clerk. 

Albion Street, 

Hanley, 
Stoke-on-Trent. 


INDIA STORE DEPARTMENT 


FOUR LATHES 








E6800 











The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of :-— 
4 LATHES for : 4 Grooving and Waving. 

2) Copper Band Turning for 
37mm. and 75mm. shot, as 
shown on drawings avail- 
al 

Machines are to be similar to 
the Canadian Hepburn Patent 

Single Machines, Size 


A. 

Forms of Tender, which are returnable by Thurs- 
day, Sth June, 1958, may be purchased at the above 
address at a cost of 10s. 

In your application for Tender forms, please quote 
reference 2082/57/SSB/ENG.3. E6747 





CITY AND COUNTY OF 
KINGSTON UPON HULL 


SECOND-HAND HYDRAULIC 
EQUIPMENT 








The Property and Bridges Committee is prepared 
to receive TENDERS for the SUPPLY of SECOND- 
HAND HYDRAULIC EQUIPMENT generally in 
accordance with the undernoted specification :— 

2 (No.) Hydraulic Accumulators with 12in. cast 
iron rams suitable for a working pressure of 
950 Ib. per square inch, each having a working 
capacity of the order of 50 gallons, complete with 
ballast box, scrap iron ballast and necessary 
mountings. 

2 (No.) 3-throw Hydraulic Pumps, each capable 
of delivering approximately 20 gallons of water 
per minute at 1000 Ib. square inch, direct 





EDUCATIONAL 
FREE! Brochure details of Courses in 
Mechanical and Pr neering, Drau _ 


—_—a, &c., for toe ALL ech.E., A.M. 
Guilds and other professional 


a Me Bem 
M.L Institutes, Dept. E.30, London, W.4. 
(Associated with H.M.V. £972 & 





SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A LARGE INDUSTRIAL ORGANISATION 
has vacancies for qualified MECHANICAL ENGI- 
NEERS, aged 30-35, with good social and educa- 
tional background, to train as specialists, finally to 
take charge of staffs in various industrial areas in 
this country. Reply, stating full details of age, 
qualifications and experience.—-BOX No. E6754, 
* The i A 
uired for work in 
plication of nuclear energy to 
position is suitable for a 
man MNolling a eum Degree in Engineering and 
a Ministry of Transport Certificate would be a distinct 
advanta, For a considerable period work will be 
located in the Midlands, where it will be necessary 
for the successful applicant to live.—Please address 
Manager, Marine Propulsion 
., Wickers-Armstrongs (Engineers), 

Ltd., Barrow-in-Furness, Lancashire. 6704 A 
A WELL-ESTABLISHED ENGINEERING 
COMPANY in the Midlands requires the services 
of a first-class ENGINEER, having experience in the 
design and pardon oe of packaging machinery to 
lead a gaged in this work. Application 
should Reg oy by letter addressed to The Chief Engineer, 
and should give full details of experience, age and 
qualifications. BOX No. E6780, ‘‘ The Engineer.” A 


A MARINE ENGINEER is 


applications to 


AN ASSISTANT AREA CIVIL ENGINEER 
is uired in the North Staffordshire Area of 
the est Midlands Divisional Coal Board. 
Location will be at the Area Headquarters at 
Stoke-on-Trent. 

Salary will be within the range £1050-£1600. 

Duties are varied, and include assisting the 
Area Civil Engineer with the design of civil engi- 
neering works associated with colliery recon- 
struction projects, and the preparation of speci- 
fications, contract documents and bills of 
quantities. 

Previous experience in colliery reconstruction 
schemes an advantage. 

Corporate Membership of the Institution of 
Civil ineers or Structural Engineers essential. 

Applications to Area Staff Manager, National 
Coal Board, 72, Leek Road, Stoke-on-Trent, by 
April 29. E6785 a 


ALLROUND ENGINEER, 24/30 years, required 
for position with iarge group of textile mills in South 
Africa. Main essentials are experience in plant engi- 
neering, not necessarily textiles, but embracing par- 
ticularly the mechanical and electrical work required 
in plant engineering. Forceful personality essential. 
Permanent position carrying good salary, passage 
paid, house provided if required. —Apply in con- 
fidence to BOX No. E1784, “* The Engineer.” A 


ASHMORE, BENSON, PEASE & CO. 
(a member of the Power-Gas Group) 

HAVE THE FOLLOWING VACANCIES FOR 
HONOURS GRADUATE MECHANICAL ENGI- 
NEERS :— ; 

Assistant Engineers for Engineering Development 
Section (age 25-28). 
Assistant to Chief Production Engineer (age 25-28). 
These posts arise from the large extension to our 
works. Joina wing Company serving the growing 
industries of Oil, Chemical, Gas, Iron and Steel and 
Atomic Energy. 
Write for details to the Deputy Managing Sa ged 
(Works), Stockton-on-Tees. 756 A 
ASHMORE, BENSON, PEASE oe. co., 
Stockton-on-Tees, require WORK STUDY ENGI- 
NEERS to join their production engineering staff. 
Applicants should be conversant with work study 
mes goed and have experience in applying them to 
general engineering work in heavy and medium 
machine shops.—Please reply, stating experience and 
salary required, to Staff Personnel Manager. 





driven or belt driven from totally losed 
— arranged for 400 volts, 3 phase, 50 cycles 
supply. 

Offers should be addressed to the City Engineer at 
the Guildhall, Kingston upon Hull, and should give 
details of leading dimensions and the site at which the 
plant may be inspected. Any plant selected for 
purchase would be required to pass an insurance 
examination of one of the principal Engineering 
Insurance Companies prior to purchase. fers to 
be addressed to the City Engineer, so as to arrive not 
later than Monday, 28th April, 1958. 

Wm. MORRIS, O.B.E., M.LC.E., ee 





INDIA STORE DEPARTMENT 


OPTICAL EQUIPMENT FOR 
LIGHTHOUSES AND LIGHT BUOYS 








The Director =, India Store Department, 
Gomes Bromyard Avenue, Acton, 
ERS for the SUPPLY of: 


London, W.3, invites 

OPTICAL “invites TENT FOR LIGHTHOUSES 
AND LIGHT BUOYS 

Forms of Tender, which are returnable on Monday, 

















12th May, 1958, may be obtained from this 
(CDN Branch), upon payment of fee of 
10s. Od., which is not returnable. Reference No. 
1246/57.Mis.3 must be quoted in all applications. 
E6755 
EDUCATIONAL 
Guilds, &c 


gmaswens. B.Sc., ~~ and 
Guarantee Postal Courses for 


nical Divisions from Elementary to Degree standard. 
een ny 95 per — 1 

prospectus free on request.—B.I.E.T. (Dept. 22), 29, 
Wright's Lane, London, W.8. Pn & 


6696 A 
BRITISH HYDROCARBON CHEMICALS, 
LIMITED, GRANGEMOUTH, have vacancies for 
fully qualified MECHANICAL ENGINEERS, who 
should either be Graduates or eligible for Associate 
Membership of the Institution of Mechanical Engi- 
neers. Applicants should have completed their 
National Service and for preference be aged 25 to 35 
years. The appointments offer first<lass oppor- 
tunities in a modern and growing industry to 
ambitious young men and there is a non-contributory 
pension scheme in operation. Applicants should give 
full details of background and experience, and all 
correspondence be treated in confidence.— 
Replies, in writing, to the Administrative Officer, 
British Hydrocarbon Chemicals, Limited, Bo'ness 
Road, GRANGEMOUTH, Stirlingshire. E6794 a 
CHIEF DRAUGHTSMAN ‘required for old- 
established Midland firm—permanent way engineers. 
Only men (aged 30-50 years) skilled in knowledge per- 
manent way design and production should apply. 
State age, experience, salary required. Willing to 
assist housing finance.—BOX No. E1788, _ 
Engineer.” 

— DRAUGHTSMAN required for <a 
D.O. of structural and platework engineers. Experi- 
ence in design of industrial buildings. conveyor 
tries, elevators and chutes, coupled with some 
Fnowledge of estimating and ability to deal with 
clients is essential. The position is suitable for a 
Senior Draughtsman seeking promotion and a 
planned expansion programme provides real future 
opportunities. Minimum qualifications H.N.C. 
Applicants should give age, qualifications, experience, 
revious employment and salary.—T. Darnell and 
ons, Ltd., Colwick Estate, Colwick, Nottingham. 
E1775 a 
CONSULTING CIVIL ENGINEERS imme- 
diately require active cae sgt OR bf an civil 
experience air 
for power station, South * Wales. —Tele- 

ny i G. Mouchel and Portaere, ABBeay 1122. 
A 
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SITUATIONS VACANT 


CHIEF DRAUGHTSMAN AND DESIGN 
ENGINEER required for Blast Furnace Plant, 
including Goke Ovens and Ancillary Chemical 
plants. The applicant must be capable of takin, 

charge of drawing-office and outside construction: 

work. Previous ee in blast furnace engineer- 
ing an advanta: Age 35-50. This post carries a 
good salary. ntributory pension scheme.—Write, 
marking envelope “ confidential,” giving full par- 
ticulars of experience and qualifications, to General 
Manager, Devonshire Works, The Staveley Iron and 
Chemical Company Limited, Chesterfield. E6735 a 





CHIEF ENGINEER 


ae are invited by LAPORTE 
ACIDS LTD., LEEDS, for the position of 
Chief Engineer. Candidates must be quali- 
fied chemical engineers and preferably have 
had experience in the field of heavy chemi- 
cals, and be 35 years of age or over. 


The position carries considerable respons- 
—_, and the successful candidate must be 
eee le of we a salary of the order 


The Company is a large manufacturer of 
Sulphuric and Hydrochloric Acids and a 
range of other products at three works near 

A large programme of development 
= research in these and other processes is 


A Pension Scheme is in force and in 
approved cases the Company is also pre- 
pared to provide assistance for house pur- 
chase and removal expenses. 


Applications in writing, giving full details 
of qualifications and experience and quoting 
Reference LAL/TE3/6, should be — 
to the Laporte Group Personnel Mana: 
LAPORTE INDUSTRIES LIMIT D: 
Hanover House, 14, Hanover Square, 
London, W.1. E6637 a 





CIVIL ENGINEER is required as Assistant Resident 
Engineer on colliery reconstruction scheme. Gradu- 
ate or exemption from Parts A and B of the Institu- 
tion’s examinations desirable, although a man with 
suitable experience would be considered. Age 21-30. 
Apply, with full details in confidence, quoting 7 
BU, to BOX No. E6655, “* The Engineer.” 





CONSTRUCTION SUPERINTENDENT 
required to take charge of oil storage tank con- 
struction at a refinery inthe U.K. Previous expe- 
rience of high quality welding and labour control 
essential. Applicants should be 30 to 50 and 
willing to travel anywhere in U.K. Attractive 
remuneration, permanent appointment and good 
prospects for the right man.—Apply, giving full 
details of previous experience, to The ee 
Bridge and Engineering Co., Ltd., Box, 4, 
Motherwell. E6778 A 


CONSULTING ENGINEERS require youn 
ENGINEERS in London Office for NUCLE AR 
PROJECTS. Electrical or Mechanical Degree pre- 
ferable, experience in power station work desirable. 


Nuclear training provided if necessary.— Write, 
KENNEDY - DONKIN (HJP/2), 12, Caxton 
Street, S.W.1 779 A 


CONTRACT ENGINEERS.—Vacancies exist in 
firm of civil engineering designers and contractors 
for qualified Civil Engineers to act as Contract 
Engineers. Contracts include erection of reinforced 
concrete buildings and site and design experience in 
such work is desirable. Age between 25-35. Salary 
according to qualifications and experience. These 
are permanent posts and staff pension and sick pay 
schemes apply.—Please write, with full details, which 
will be treated in confidence, to Contract Labour 
Division, Personnel Department, Simon-Carves, 
Limited, Cheadle Heath, Stockport. E6654 a 


DESIGN/CHECKER STRUCTURAL AND 
MECHANICAL DRAUGHTSMEN required, 
South West England. Good conditions, pension 
scheme.—Apply in confidence to BOX No. E6760, 

* The Engineer.” A 


DESIGN /DEVELOPMENT ENGINEERS are 
required for interesting and varied work with leading 
commercial vehicle manufacturers engaged on an 
expansion Programme. Apprenticeship in the 
industry and H.N.C. in Mechanical Engineering are 
minimum qualifications. Previous experience or 
qualified M.I.M.E. a distinct advantage. An attrac- 
tive salary and pension rights are offered. Please 
forward fullest details in confidence to Company 
Secretary.—BOX No. E6793, ‘ The Engineer.” A 


DESIGN DRAUGHTSMEN required, for indus- 
trial building work, &c. H.N.C. or A.R.I.B.A. 
standard. Good conditions, pension scheme.— 
Apply i in confidenee to BOX No. E6759, “‘ The a 

26-40, for 


neer. 
DESIGNER-DRAUGHTSMEN, a 
work on fuel injection equipment, for high-speed 
diesel engines, preferably with H.N.C. and at least 5 
years’ drawing-office experience on injection or other 
hydraulic equipment. Vacancies are in the North 
London area, and full details, together with an indica- 
tion of salary required, should be sent to BOX No. 
E6786, “ The Engineer. A 


ELECTRICAL DRAUGHTSMEN _ required, 
H.N.C. standard. Fully conversant with motor 
control gear, A.C. and D.C. E.H.T. and L.T. lighting 
schemes, &c Good conditions, Pension: scheme.— 
Apply in confidence to BOX No. E6757, “* The —_ 


ELECTRICAL ENGINEER interested in traetion, 
required for interesting job providing quick experi- 
ence. Applicants should be in 23-35 age group, 
have good shop experience, and be to gree 
standard. Applications will be treated in Strict 
confidence. Write—BOX No. E1777, “The 
Engineer.” A 
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SITUATIONS VACANT 


ENGINEERING ASSISTANT OR 
DRAUGHTSMAN ‘required for administrative 
duties connected with factories with steam process, 


drying and refrigeration plants. Experience in main- 
tenance of such plant desirable, together with mech- 
anical and electrical engineering qualifications. 
Ability to conduct technical correspondence and 
produce reports essential. No age limits, but candi- 
dates should be reasonably mobile from base at head- 
quarters of Herring Industry Board, 1, Glenfinlas 
Street, Edinburgh, 3, to whom they should write 
fully. E6804 a 


ENGINEER (about 30 years) required for Consult- 
ing Engineers’ Office in Manchester. Technical 
qualifications should include a Degree and/or 
Corporate Membership of a major Engineering 
Institution ; varied industrial experience an advant- 
age. Technical reports following industrial accidents, 
commenting on safety of method of work, compliance 
with Statutory Regulations, &c. ; giving evidence in 
High Court if litigation ensues. —BOX No. — 
“ The Engineer.” 


ESTIMATING ENGINEER required for medium/ 
heavy Engineering Works, West Middlesex area 
Knowledge of Gear Transmission essentiaJ. Write, 
stating age and giving full particulars of qualifications 
and experience and salary required.—BOX No. 
E6736, “ The Engineer.” A 
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ENGINEER 

required in 
DEVELOPMENT LABORATORIES 
for stress analysis and vibration 


problems. 
Applicants should have a good 
in Mechani E ng, 


together with ability to make a 

mathematical approach to problems. 

Some experience in industry and in 

the = electronic equipment is 
ra 


The position carries an attractive 
starting salary and provides excellent 
opportunities for further advance- 
ment. Staff pension fund. 


Apply in writing, stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELECTRICAL), LIMITED, Great 
King Street, Birmingham, 19, quot- 
ing reference PM/D/192. 

A 











| BOOKS and PUBLICATIONS 








FLUID PRESSURE 
MECHANISMS 


By H. G. Conway, M.A., A.M.I. 
Mech.E., etc. 2nd Edition. The new 
and up-to-date edition of this book 
deals with the mechanism of fluid 
pressure equipment and systems, i.e. 
hydraulic and pneumatic machinery. 
It deals mainly with the essential 
principle of the various devices, how 
they work and how they differ from 
each other. 32/6 net. 


e @ ® 
technical books 


HYDRAULICS AND FLUID 
MECHANICS 


By E. H. Lewrrt, B.Sc., Ph.D., etc. 
10th Edition. This well-known text- 
book covers the syllabuses of the 
B.Sc. (Eng.) and the professional 
examinations in this subject. In this 
new edition the book has been com- 
pletely reset and the material re- 
arranged and in places rewritten, to 
bring it into line with the revised 
examination syllabuses in Fluid 
Mechanics. 37/6 net. 


PARKER ST., KINGSWAY, LONDON, W.C.2. 














“A complete library 
in two volumes..” 


KEMPE’S 


Engineers Year Book 


Edited under the direction af the Editor of “The Engineer” 


1958 (63rd Edition) 
82/6 ius postage 2/64.) 
JUST PUBLISHED 





+ 3,000 pages covering modern theory and practice 

in all branches of engineering. No other single 

pitieatien devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 








Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 
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SITUATIONS VACANT 


ENGINEERS REQUIRED for a Unilever Com 
pany in West Africa for operation and maintenance 
of (a) vegetable oi] producing factory, (b) vegetable 
S bulking plant. Candidates, aged 26-33, must be 

of good education, at least qualified by examination 
for A.M.1L.Mech.E. or equivalent, with good practical 
operating experience in charge of steam boilers and 
engines, also diesel engines and plant maintenance, 
including small electrical installations. Post is one 
of responsibility for efficient processing, control of 
staff, training of Africans and sometimes includes 
upkeep of transport vehicles.—Apply, “ys details 
education, qualifications and experience, to BOX No. 
E6783, “* The Engineer.” A 


ESTIMATOR REQUIRED in the Engineering 
Division of British Cellophane, Ltd., Bridgwater, 
Somerset. Applicants must have served a general 
engineering apprenticeship, followed by drawing-office 
experience, and should hold at least an Ordinary 
National Certificate in Mechanical Engineering ; 
those with suitable background, but without experi- 
ence of estimating, would be considered for training. 
The duties comprise estimating from drawings or 
from site inspection of the material and labour 
required for the execution of work on both mainten- 
ance and new construction of plant in a chemical 
factory.—Applications, quoting ref. No. E83 Er., 
should be addressed to the Personnel a 

A 


iineenarene PUMPED STORAGE 
ROJECT 


aprenieten ENGINEER required for 
the above contract at Blaenau Ffestiniog, North 
Wales. 

Must have had considerable past experience on 
major civil engineering contracts, including main- 
tenance and overhaul of 38 and 22 RB excavators, 
dumpers, Ruston locomotives, Eimco loaders, 
compressors, drilling equipment, &c. 

Reply, stating age and giving full —. of 
past experience, to The Cementation Co., 

17, India Street, Glasgow, C.2. Bi778 A 





JACKSON ss = KNOTTINGLEY, 


require the following :— 
1. Young ENGINEER, for maintenance and 
development work in a modern glass con- 
tainer works. The post is permanent and 
pensionable and offers scope for further train- 
ing and advancement. Previous experience in 
a glass works is not necessary, but successful 
applicants must have served an ¢ ——— 
apprenticeship, must be either Graduate 
Members of the I.Mech.E., or studying for 
this qualification and have had some experi- 
ence in general works maintenance. Prefer- 
ence will be given to applicants with a know- 
ledge of modern machine shop practice and/or 
automatic machinery maintenance. 
SENIOR DRAUGHTSMAN, for work on 
the design of plant and process equipment in 
modern glass-producing factory. Previous 
glass works experience not essential. The 
applicant should be capable of eventually 
taking charge of a small drawing-office. State 
salary required. 
All applications should be addressed to Per- 
sonnel Manager, Jackson Bros. (of Knottingley), 
Ltd., P.O. Box No. 2, Knottingley, vn 


ad 


A 























KUWAIT OIL COMPANY 
has a vacancy for a 
PETROLEUM ENGINEER 
in their 
LONDON OFFICE 


The Company invites applications for this 
post from Petroleum Engineers with a 
minimum of 2 years’ oilfield experience and 
preferably between 25 and 35 years of age. 

Salary according to qualifications and 
experience ; non-contributory pension 
scheme. 

Write for application form, giving brief 
details and quoting L.O.250 to BOX T/162, 
c/o 191, Gresham House, E.C.2. E6791 a 





JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 

DEVELOPMENT ENGINEERS 
to work on the design and develop- 
ment of automobile generators, 
alternators and starting motors and 
also of motor-cycle electrical equi ag 4 
ment, aa equipment to 
used for — 
should ‘ea igher ational 
standard and should have had 2. 
vious in electrical desi 
Five-day week, staff pension 

Apply in writing, stating om, 

qualifications and 

t PERSONNEL ANA ER 

a LUCAS (ELECTRICAL), 

D, — King Street, 
9, quoting reference 


bien 
PMD 176. F995 a 


OLD-ESTABLISHED yyw CON- 
CERN manufacturing jalities, seek 
active TECHNICAL REPRESI NTATIVE to 


develop country-wide sales in allied and new fields. 
Practical engineering experience essential, coupled 
with real ability to create new business. Good 
starting salary, car and expenses offered initially, 
further progress depending entirely on the candidate’s 
own ability and initiative—BOX No. E1763, “ The 
Engineer.” A 
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tegen y= eS pene’ in trace 
tion, ‘or b providing quick 
experience. ———_ meat, & be 23-35, have good 
shop experience and be to Degree or Higher National 
Certificate standard. Applications wil! be treated 
in strict confidence. rite—BOX No. F1776, 
“ The Engi ig A 
MECHANICAL/PIPING DRAUGHTSMEN re- 
quired, H.N.C. si d. Good conditions, pension 
scheme. —Appiy, in confidence to BOX No. eer 
“ The Engineer.” 

MECHANICAL PLANT ENGINEER, ses 
ably with experience of heavy industry, mechanical 
handling and services. Age range 30/40. Minimum 
qualification H.N.C. or equivalent. Commencing 
salary £900/£1100, according to experience, plus 
pension scheme after short service.—Write, giving 
full particulars, to BOX No. E1785, “ The Engineer.” 


REINFORCED CONCRETE DESIGNERS 
AND DRAUGHTSMEN are required by large 
organisation to work in Dorset, South Wales or Man- 
chester areas. Applicants must have sound experi- 
ence, will be high, together with an expenses 
allowance if coming from outside the district. Super- 
annuation, excellent conditions.—Apply, giving full 
ogy of =e and eae - x 
No. E6717, “ The Engineer.” quoting M.D.1 A 
—— ee i required by Vonaie: manu- 

heavy industrial gears. Must be tech- 
any trained at least up to H.N.C. standard. 
Excellent opportunity for a man with drive, initiative 
and the right experience. Write, with full details of 
+4 — i. required salary. “BOX No wie. 





euneeer' DESIGN DRAUGHTSMEN diated 
for interestiug work on mechanical engineering pro- 
jects. Knowledge of hydraulics an advantage.— 
Chamberlain Industries, Ltd., Staffa Road, —. 
E.10 (Ley 3678). 26782 A 
SENIOR DESIGNERS.—Applications are invited 
from Senior Designers, experienced in all types of 
electric cranes, for important work in connection 
with steel works development schemes. Salaries will 
be commensurate with responsibilities, and only 
men cf good structural and mechanical training are 
required.— Write, ~~ yy details of age. experience 
to The General Ma: 


and salary nager, The 
Wellman Smith Owen Engineering Corporation, 
Ltd., Darlaston, South Staffs. E6708 a 


SENIOR DRAUGHTSMAN required. Medium/ 
heavy engineering experience preferred. Capable of 
preparing schemes on own initiative. West Middlesex 
area. rite, stating age and giving full particulars 
of qualifications, Spee and Salary required.— 

BOX No. E6737, “ Engineer.” A 


SENIOR DRAUGHTSMEN, with general design 
experience as applicable to iron and steelworks prac- 
tice, including mechanical handling plant, steel ~— yt 
tures and foundry practice. Superannuated a 
Applications, which will be treated in con idence, 
should state age, technical qualifications and full 
details of previous yy~ it in nog | order 
and be addressed to Staffi Stanton 
Ironworks Company, Limited een Seieen 
3A 


SENIOR JIG AND TOOL DRAUGHTSMAN 


for engineering company in E. London. Minimum 
salary £780.—Details of ex mce and salary 
required to BOX No. E6805, “ Engineer.” A 


SENIOR PLANNING ENGINEER required by 
Midland firm, capable of covering all planning work 
on special purpose machines. Interesting, permanent 
position. Superannuation scheme. Salary, £1000 

per annum. Apply in confidence for interview.— 
BOX No. E6768, “* The Engineer.” 


SEVERAL VACANCIES exist in a factory en 
in the manufacture of glass containers, for rege! 

NEERS who will be given specialised training for 
Supervisory positions in Production and Main- 
tenance Departments. A good general engineering 
background and H.N.C. or equivalent in Mechanical 
Engineering, are required, but suitably experienced 
men with O.N.C. now studying for advanced quali- 
fications will also be considered. The positions are 
covered by the company’s staff superannuation 
scheme and afford a good opportunity for men with 
initiative and leadership qualities who are prepared 
to work shifts.—Apply by letter to Personnel Officer, 
United Glass Bottle Manufacturers Limited, Raven- 
head Works St. Helens, Lancashire. E6767 a 


STRUCTURAL DESIGNERS, Senior and Junior, 
required for. busy _ London office handling wide 
variety Cc able scope for 
advancement available to men of initiative. Con- 
sideration — to holiday arrangements.—BOX No. 
E1782, “ Engineer.” A 





STRUCTURAL ENGINEERS 


Firm of repute, with extensive fabricated steel- 
work contracts in hand, of versatile nature, have 
vacancy for ASSISTANT TO MANAGER. 
Live and ambitious young man wanted who 
must have undoubted experience and be capable 
negotiator in all commercial and organising 
matters in the trade. Technical knowledge 
valuable asset, but stress laid on ability ensure 
co-operation and efficiency general operation of 


business. Four-fi salary ; pensionable ; 
North West Manchester area. Age limit pre- 
ferred 35, but others considered if ability war- 


rants. Full history details, t employment 
and status, with proof experience, in confidence. 
—BOX No. E1786, “ The Engineer.” A 


TECHNICAL ASSISTANT wanted by firm of 


ferred. —Please 
apply, giving full particulars, to BOX No. E6776, 
Engineer.” A 


TECHNICAL enn 6 yp a REPRE- 


pany pene = London by widely peer be peripatetic lightly based 
. Engineering 
Sashgrennd gee Ae oon energetic interest, 


superannuation and certified expenses offer 
Applicants should be between 35 and de yee touid 
ve fullest particulars of career. i and 
eee with such work —BOX | Ne E1759, “ The 
A 
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large ELILV. transformers and’ sssocisied” gear MECHANICAL ENGINEER 
vs lormers associa gear. 
Experienced man preferred, but training given if Te ni BRITISH OXYGEN 
background and experience are suitable. Education : Position available with EN GIN EER " NG LIM ITED 
HLN.C, (Elec.) standard. Minimum salary £750.— have been retained . «os 
Apply, stating age, experience and salary required, to MSL egy eden prominent British Company ta 
Puller Electree, 114. a Road, E.17. ni ac Pra for young qualified Mech- invite applications for the position of 
E6801 4 . ° 
, anical Engineer for heav PLANT ERECTION 
THE G.K.N. wets oe anenn g y 
TORY res a PHYSICI or } AL- i é 
LURGIST. preferably with electrical experience, to INDUSTRIAL ee oe ce geore ESTIMATOR 
control projects in the welding field. The post re- ; J soun technica aCK~ The work involves the estimation of labour, 
quires 0 capacity for original work and the exercise ENGINEERING d essential and fer- transport and erection material costs in con- 
of initiative. I the c fal groun : —. or a nection with enquiries and orders for 
Mae Set peseines crews oD So compan af 2 lore MANAGER ably with experience in Industrial Gas and Chemical Plants for 
os tag Ample opportunity exists for chemical plant layout and United Kingdom and Overseas installations. 
contact with Group companies, and research activities ; . ° A good standard of basic education is 
are extending. we le ee caine for the Midlands headquarters of an design, with particular refer- roqaiced and 9 Higher Feaslons! ——— 
cants, shoul of Deg ndard, are P ‘ ae = ; in Mechani ngineering or its equiv 
contd ot ened working conditions. Salary scales ee ee <n ig Rog ence to mechanical handling. would be an advantage.” 
are attractive.—Please write to the Director of 10,000 in five factories in the U.K., The appointment would be Excellent salary and conditions of service 
Research, G.K.N. Group Research Laboratory, France, and Germany based Lond G are offered and HOUSING ASSISTANCE 
Birmingham New Road, Lanesfield, Wolverhampton, ased on London. ood will aleo be given. 
quoting reference E /4. A : i ‘ i , : ae 
TONGUE-TIED TECHNICIANS need experi- He will be responsible to the Director teen 9 aie ant other Gecigacasions Cg 
Sd nee NM NTER VIEWS. ie itshe the bon of Manufacturing for advising on work amenities. should be made to: 
“E ON IN ews, Make the t 4 . “a oe 
~ gd fag your chances.—Ring, study, cost reduction, establishment of Please reply, giving details Employment Officer, 
UPLands 7663 E1780 4 production eo ns Gene of age, qualifications and ex- British Oxygen Engineering Limited 
payments at each factory. perience, to BOX No. E6770, Ange! Road, Edmonton, London, N.1/8. 
WELLINGTON TUBE WORKS, Candidates should hold a degree or si The Engineer.” A E6772 a 
: LIMITED, professional qualification in engineering 
Great Bridge, Tipton and have had experience in the control — ——— — — — —— 
Applications are invited from : of a department responsible for work | | 
L DESIGNERS. M study and the introduction of wage iz N G ] N FE Ee R | 
Ss JCTURAL SIGNERS. inimum - - . ; 
aoiaon H.N.C Experienced in design incentive schemes in a mass. production | 
of buildings, gantries, towers, &c. Struc- engineering company. Preferred age | 
tural design office experience, while essential, 35-40, for DESIGN ANALYSIS 
need not necessarily be in tube as successful | 
candidates will undergo a period of training. 2 000 2.500 accordin ee ; | 
ee Initial salary £2,000 to £2,500 according Engineer required to join a small team concentrating on the advanced design | 
DRAUGHTSMEN. Minimum qualifica- to experience of mechanisms. His duties will include the mathematical lysis of perf 
tion O.N.C., of mo eg —- | ISM. w u = w me e Fadaae ema me ana tere Oo —e orm- | 
required for detailing tubular structures. ance, requiring a thoroug nowiledge of Kinematics, the resolution of forces, 
No information will be disclosed to our . a i ER : : a irae Cee tote 
The structural use of tube is tncressing sidaeiseuait Kamaans Kb aie —— to friction, surface contact pressures, surface finishes, the effects of 
rapidly and these positions offer consider- iduneity end have Given porniiesicn fe : 
eioceage ee advancement in an expanding - ringer demon pte teas neal | Possession of a Degree with good Mathematical qualification or the equi- 
artmen ‘ ale : eee eae P sen a a . : : : 
sieetten brief details in confidence, quoting a highly desirable, and a knowledge of and interest in test procedures 
Applications, stating age. qualiicazions reference G.907, to T. E. Watson. advantageous. 
experience and salary required, — The location is on the outskirts of Birmingham in pleasant surroundings and | 
pees : MANAGEMENT SELECTION on a main bus route, and the salary will be made attractive to a suitably qualified | 
’ LIMITED Engineer 
TALLURGIST, age 25-30, with : 
NaC. oF vim. preferred, required by engineering 17, Stratton Street, London, W.1. Applications should be addressed fo: 
Mr. D. N. Walker, Group Chief Engineer, 


company in South Manchester area, to take charge 
of laboratories now in course of erection. This 


Ne eS sien etene, WILMOT BREEDEN LIMITED 


and carries excellent superannuation scheme, | 
} 


rts and social facilities and staff canteen. Replies F6790 a ‘ — 
in confidence, stating age, qualifications, experience Amington Road, Birmingham, 25. | 


and salary required—BOX No. E6802, “ The E6788 A | 
Engineer.” . ee — - 











DISTRICT SENIOR DRAUGHTSMEN, 
ENGINEER DESIGN ENGINEERS WELDING ENGINEERS 
A large Company continuously engaged on major expansion projects has 


and 
Sey DESIGN DRAUGHTSMEN TWO interesting vacancies for Welding Engineers. 
CONSULTING CIVIL 





At our Corby Works, one of the largest (1) WELDING ENGINEER FOR GENERAL WORKSHOP 
ENGIN EERS integrated Iron, Steel and Steel Tube Works : oak 
in Europe, we have vacancies for MECH- The general workshop employs 1100 men of whom 45 are welders. The 
he lified ANICAL, ELECTRICAL, CIVIL and Welding Engineer will be required to control welding procedures and 
with office in Birmingham. esr STRUCTURAL DRAUGHTSMEN. techniques and to establish and run a system of weld inspection. 
Engineer fully conversant wit a ' ene ee Materials such as mild, low alloy and stainless steels, aluminium and 
practice. Age 35-45. Write person- a ee ee copper base alloys are used in component fabrication. Further develo 
; . — Mr. Booker. ment Drawing-Offices and the Works . , “ | ; wa. p- 
ally in first instance to Drawing-Offices. The work is interesting ment work on automatic and semi-automatic equipment requires to be 
L. G. MOUCHEL & PARTNERS and offers scope and opportunity to talented done. 
- is. f ed ‘ clipes young men 
36/38 VICTORIA STREET, " — Applicants should have had considerable practical welding experience 
WESTMINSTER, S.W.1 Psipnerey nent gentnteasoney- ico and have reached at least H.N.C. level, with suitable endorsements in 
E1787 a Steel industry or heavy engineering are pre- metallurgy. An engineering Degree would be preferable. 
ferred, but men with Ordinary level and 
en eens at ne eee ee (2) WELDING ENGINEER FOR CONSTRUCTION DEPARTMENT 





whose experience is outstanding, would be _ res . . 1 . 
SAFETY OFFICER ener et The Welding Engineer will be responsible for the quality control of site 
welding on structures, pipe-work and vessels in aluminium and in mild 


required by old-established In addition to these vacancies, there are and alloy steels erected by contract or by the Company’s direct labour. 
openings in other Drawing-Offices elsewhere 


Engineering Company with ap ahs Comolien. He will assist in the development of appropriate welding techniques for 
headquarters in West new alloys, will maintain liaison with the Company's Metallurgical 
porn Aeetice a 04a pene canteen Department and will supervise the site welding inspectors. 
° an recreation facilities. Superannuation 
Pref a ee ea and life assurance scheme. Staff hostel for Candidates must have been concerned with the practical application 
reierence wi 8 —— Favourable local housing of welding, be accustomed to control of labour and have some metal- 
« y y 1 e . ~ . . . 
man of good education who condi lurgical qualification as evidence of technical competence. The work is 
has an engineering back- GOOD SALARIES BASED ON EXPE- primarily in one area. 


RIENCE AND QUALIFICATIONS. 


ground and some knowledge | pte . . 
Starting salaries of up to £1300 p.a. are envisaged, dependent on age, quali- 


ee mens: ond should be pare porary rea ane fications and experience. The appointments are pensionable. The Company, 
A commencing salary of qualifications, experience, and salary re- which is a large one, is noted for its progressive staff policy and its welfare and 
£900 p.a. is offered and the oe social facilities. 
. Manager /Personnel, 
opt cme ant oa ee eee Write, giving brief details of age, qualifications and experience, quoting 
sionable-—Apply, BOX No. ee ote reference W/P/8. to BOX No. E6762, “ The Engineer.” 4 


E6771, ‘‘ The Engineer.” , 
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SITUATIONS VACANT 








MS have been retained to advise 
on the appointment of a 


CHEMICAL ENGINEER 
DEVELOPMENT MANAGER 


for a British-owned international group with 
wide interests in the chemical process 
industry. 
This is attractive to a chemical engineer 
between 35 and 40, with a creative turn of 
mind allied to an interest in commercial 
pe og He must have had design 
as well as works experience, 
ps rferably as charge of | being 
le e of a new unit 
pra in the Lancashire area to develop 
new processes and new products, which will 
extend the Group’s activities into other 
fitable fields. 
tarting salary £3,000 with usual benefits. 
No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
rae. quoting reference G.923, to 
J, B. V. Tyzack. 


MANAGEMENT SELECTION 
LIM 


17, Stratton Street, London, W.1. 
E6744 a 








DESIGN ENGINEERS 


required by progressive com- 
pany for work in the low- 
temperature gas separation 
field. Engineers are required 
from all branches of chemical 
engineering, but particularly 
those experienced in mech- 
anical and piping design. 
Progressive positions avail- 
able for the right men. Com- 
prehensive superannuation 
scheme.— Replies to the 
Technical Manager, Air Pro- 
ducts (Great Britain), 
Limited, 9, Upper Belgrave 
Street, S.W.1. 

E1779 a 





THE REED PAPER GROUP 


has a vacancy for a 


STEAM AND POWER 
ENGINEER 


at Empire Paper Mills, Ltd., Greenhithe, 


ent. 
Duties : Responsible for the operation and 
maintenance of a modern oil-fired Boiler 
Plant, Power Plant and Steam services 
throughout the Mill. 
Experience : Previous operational experience 
of similar Boiler and Power Plant essential. 


Qualifications : At least H.N.C. or equi- 
valent. 
Good commencing salary, non-contributory 
Pension and Assisted House Purchase 
Schemes, Canteen, Sports and Social Club. 
Holiday this year. 
Applications in writing, —?-- e, quali- 
fications, and experience, ersonnel 
fficer, Empire Paper Mills, Ted., Green- 
hithe, Kent, quoting ref. SP/1, by 2ist May, 
1958. E6753 a 








WORKS MANAGEMENT 
DEPUTY WORKS MANAGER 


required for a Heavy Engineering Establish- 
ment of 1000 employees in Glasgow. 


Applicants, preferably 35 to 40 years of age, 
must be British born Nationals having 
H.N.C. as minimum qualification and 
comprehensive experience in production, 
planning, progressing, works administration 
and all that Works Management implies. 


There is a contributory pension scheme and 
the post carries an attractive starting salary, 
commensurate with qualifications and 
experience, with scope for future advance- 
ment for the man of energy and ability.—- 
Write, with full details of qualifications, 
experience, positions held, &c., in confidence, 
to BOX “N.B.,"’ c/o. J. W. Vickers & Co., 
Ltd., 7, Great Winchester Street, London, 
E.C.2. E6743 a 














ENGINEERS FOR MANAGEMENT 


Applications are invited from men aged 30-35, with either 
a Mechanical Engineering Degree or A.M.I. Mech. E., whose 


efficient team. 





experience has included contact with some form of industrial 
process work, either in a supervisory or technical capacity. 


The main qualities sought in candidates are adaptability, 
a keen brain and the ability to organise and weld groups of 
technicians, shop supervisors and operators into a highly 


If you think this may be the opportunity you are seeking, 
do not let possible housing problems deter you. 


Applications, which will be treated in strict confidence, 
should state all the facts which you would wish to know if 
you were the recipient. 


Please write to (Mr.) A. C. McCombie c/o 


MICHELIN TYRE CO. LTD., 
STOKE-ON-TRENT 


quoting reference TS.3/E. 





EAT Oo AAPA SE «i ROT a 
PIPING DESIGNER-DRAUGHTSMEN 





There is a sound and promising future, with the opportunity 
for really advancing your career; there are attractive salaries and 
liberal personnel benefits, security and a congenial working atmos- 
phere at Kellogg, the leading design and construction engineers to the 


petroleum and petro-chemical industries. 


We are continually 


expanding and our knowledge and high standard of engineering 
work can help in your development. 


Our Piping Designer-Draughtsmen are of a high standard and we therefore can consider 
interested, 


only men . A owed calibre. If you qualify and are 


telephone, the Personne! Manager, 


ccf INTERNATIONAL 
CORPORATION 


|, please write to, or 


7-10 CHANDOS ST., LONDON, W.1. 
Telephone: MUSeum 4010 


quoting reference |28/G 
E6789 4 











SPERRY GYROSCOPE CO. 


LTD. 


ELECTRICAL, ELECTRONIC & MECHANICAL 
DESIGN & DEVELOPMENT ENGINEERS 


DRAUGHTSMEN 


DEVELOPMENT ASSISTANTS 


for vacancies in the design and development of : 
INDUSTRIAL PROCESS EQUIPMENT 
MARINE NAVIGATIONAL AIDS & AUTO-PILOTS 
AERO INSTRUMENTS & FLYING CONTROLS 
GUIDED WEAPON COMPONENTS & CONTROL SYSTEMS 


feesions, or requests for further information are invited from Engineers and Physicists with 
S or equivalent for senior and intermediate level posts and those who have H.N.C. 
or O. N. NC. for Assistant and Drawing Office Posts. The rewards are hard, interesting work and 
a good salary reviewed annually. Posts based at Brentford, Middx., and Bracknell, Berks., a 
new town where housing is available in approved cases. 
Write in confidence to Mr. R. W. H. Lubbock, B.Sc.. SPERRY GYROSCOPE = Ji? 


Bracknell, Berks. 











PLOWRIGHT 
Brothers Limited 


Engineering Division 


offer an appointment in the Chief Engineer's Department to a suitably qualified 
person having several years’ experience in Mechanical Handling Equipment as 


applied to Steelworks. 


He should be capable of working on his own initiative, be in the 30/40 age 
group, have served a recognised Engineering Apprenticeship and have at least 


the H.N.C. in Mechanical Engineering. 


The appointment offered carries a good progressive salary, Pension and Life 
Assurance Scheme and excellent opportunities for advancement. 
Write in first instance, giving full details of training and experience, to :— 
Chief Engineer, Ref. S.W.E.'C.E., 


Brampton Manor, 


Chesterfield. 


E6618 a 





NUCLEAR POWER STATIONS 


PRESSURE VESSEL ENGINEERS 
AND DRAUGHTSMEN 


Applications are invited for the following 
appointments in the 


ATOMIC ENERGY DIVISION 
OF 


THE GENERAL ELECTRIC COMPANY LIMITED 


i. PRESSURE VESSEL ENGINEERS 


Applicants should have design am 
on pressure vessels for the 
chemical industries, and should eo onaverent 
with the various codes of practice. Shop 
fabrication or site erection experience would 
ns Minimum qualifications 





Duties would include the devel of 
designs, from initial concept to fabrication 
stage, of the numerous pressure vessels which 
are required in this field for power stations 
and research projects. Some of these vessels 
are the largest and most complex of their 
kind and require the careful solution of many 
novel problems. 


2. SENIOR DRAUGHTSMEN 


Applicants should be experienced in pres- 
sure vessel work, preferably wi with some with some design 
experience. Minimum qualifications 


Work involves the preparation and check- 
ing of layout and design a= and the 
checking of fabrication drawings. The scope 
of the work is similar to that mentioned in 1. 
Suitable applicants will be —- to ‘tomous 
take a certain amount of design work 


estes pecqendinannttnte 
advancement in a _ rapidiy expanding 
industry, and attractive salaries will be 
offered to suitable applicants. 


Applications should be sent to The Per- 
sonnel Manager Ma E.D. rma) The 
Electric Com ited, Erith, Kent. 
Telephone : SOIL Extension 200. 


Appointments for interview may also be 
made by telephone, and these may ag 
be arranged in London, Manchester, New- 
ee 3 or Glasgow. Housing assistance may 

be given to suitable applicants and removal 
—— ar. Holiday arrangements 

already made wil! be honoured. . 

E677 _ 

















SITUATIONS WANTED 


ee (36), works sogeeetin, Project design, 
estimating for mechanical and chemical installations, 
position with London company, preferably 

in Commercial field, where previous engineering 
experience would be useful. Present salary 1150. 
Engineer.” B 





BOX No. E1771, “ The 
ENGLISH DESIGNER/DRAUGHTSMAN 
available. 12 years’ experience plant layout, vessel 
design and piping in chemical and petroleum field. 
Squad leader and site work, plus supervision of 
pipework erection. Pon work 18 months on fixed 
salary in exchange for passage to land.— Vout, 
3366, Templeton, Vancouver 12, B.C., Canada. 
E1790 s 





| FOR HIRE | 


woth ig STEEL Reetien Masts (light and 
heavy), 30ft. to 150ft. for immediate hire.— 

Bellman’s, Hiebert PI 

SWI CPhows, SLOene $259). Eli2« 








BUSINESS OPPORTUNITIES | 


HIGHLY REPUTABLE ENGINEERING FIAM, 
old esta! and contractors to H.M. Govern- 











PATENTS 











THE PROPRIETOR of British Patent No. 724,589, 
entitled “ Unitary Shaft Devices,” offers same 
for Licence or otherwise to ensure practica! worki 
in Great —; on, to a Stern 
Cariberg, 14,  leckeon Bou levard, i ' 
Illinois, Usa 738 
THE PROPRIETOR of British Patent No. 724,592, 
entitled “AUTOMATIC PARKING METER,” 
ys 














offers same for or ot to 
ctical working in Great Britain.—Inquiries 

Stern and Garibers, 14 E, Sedinen Blvd, 

Chbago 4. Illinois, U. E673 

MISCELLANEOUS 

TIME geconce. Sales, om. Service, Tele- 

phone H: yr —Time Recorder Su and Main- 

tenance . 157-159, Borough Street, 

London, $.E.1. E608 1 





Sabie ee rate 





Sens 









CLE. Rt ANT TERRES) PRN RARE SRO ETH 
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AGENCIES 


pe AND AGENTS well-established in 
London and South Eastern Counties, with sound 
export connection, ~~; re One or perhaps Two 
additional AGENCIES. Qualified and 
team net afraid of a difficult task from Principals 
of repute if the long-term prospects are good and the 
product first-class —-BOX No. E6730, “ The —_ 
neer. 
FPRENCH FIRM requires exclusive Agent, well- 
introduced in Mechanic, Aircraft and Motor-car 
factories. —_BOX No. E1789, “ The Engineer.” D 


DRAWING & DESIGN 
« SERVICE 


—— AND DESIGN SERVICE.—Desi - 

Development work required (London), for 

= and ae j a —o-. oa 
a B tools. — 0. 

E"The Engi ts) A 

60 heen U. U2 Black Line eee Paper, 6s. each, 


Self-Seal Wage Packets, 18s. 100( 
Job and General, 2, Oxford a ante, § lens 
1 s 




















SUB-CONTRACTING | 


CASTINGS.—We can save your Porous castings, 
ferrous or non-ferrous, by an ap 
process ; casti treated ; A.l. D. “approved. 
—Recupero, 











Lid., . South * Harrow Viaduct, 

Harrow, Middlesex (Phone, Byron 1178). ES75 mw 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
— de gg Ave max. size. We are die 
trade—-ARMYTAGE_ BROS. 

(RNOTTINGLEY), Ltd., The Foundry Knotting- 
ley, Yorkshire (Tel. : Koottingley 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
small oa machined parts and equip- 

ments. Desi a t undertaken. A.I.D. 
$f Smyth and Partners, = 
ineyard ‘Walk, Cle Clerkenwell, EB.C.1 (veces, » TER- 

be = 5113,4). 650 mw 





The Specialist Foundry 
with own machine shop 


for 
BLACKHEART MALLEABLE 
IRON —_— 


HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
Fe 
Manufacturers of the 

ULMAC’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 

Tel. 10,60 & 152 bogs ww 

















MACHINERY Etc. WANTED 
SECOND-HAND HERBERT 2S TURRET 
LATHE, maximum price £75.0.0.—BOX No. — 
“ The Engineer.” 

USED CHURCHILL UNIVERSAL enino- 
ING MACHINE, minimum capacity ISin. swing 
by 36in.—BOX No. E6778, * The Engineer.” P 


WANTED, Machines of all Types 





CASH PAID. 
pameae S. Suse (epee, Lid., 130, M Road, 
Birmingham 12. VIC. 1278 1279 1270, 08 a3 

F 


WANTED, Tube Expanding Machine, Tube Clean- 
Machine, 6in. to 8in. Screwing Machine, with 
ble 


Ltd., 
lord, Glos. E997 F 


head.—Fred Watkins (Boilers), 
WANTED —Second-hand, Good Condition, or 





tioned, 10ft Vertical Boring and ae 
Mill —BOX No. £6799, “ The Engineer.” 
FOR SALE 











NORTH WESTERN GAS BOARD 
LIVERPOOL GROUP 
The Liverpool Group of the North Western Gas 
Board has for disposal a Geared Turbo-Alternator 


D.C. Generator 


Makers : Turbine—Belliss & Morcom. 
year Box—David Brown. 
Alternator and Generator—Mather & 
Platt 
Capacit Alternator — 1250kW. M.C.R. at 400N 
Sc. I ph. 0 Bp 
Generator—300kW. M.C.R., 220/240V., 
D.C, mounted in tandem. 


per sq. inch at S00 deg 


Steam Conditions ar! Ib 


Complete with condenser, air 
pump, condensate pump and 
all fittungs. 

The whole plant was completely overhauled by 
the makers in 1948/49 and has never been — eae. 
n be inspected by appointment, on writing to 

ws tusbard, Esq., M.LMech.E., M.Inst.Gas E., 
AM.C.T Production Engineer, ‘North Western 
Gas Board, Liverpoo! Group Radiant House, 
Rold Street, Liverpool, | E6750 G 


THE ENGINEER 


FOR SALE 





BY ORDER OF THE MINISTER 
OF SUPPLY 





SALE BY TENDER 





MACHINE TOOLS 


The Minister of Supply offers for SALE BY 
TENDER MACHINE TOOLS by leading British 
and Continental makers, including the following :— 

Adcock and Shipley, Corona, Holroyd, Jones and 
Leland Gifford and Pollard Drilling 


Shipman, 
Machines. 
Girard and G.S.P. Radial Drilling Machines. 
Nova “A” Auto. Internal Grinders ; Churchill 
and Snow Surface Grinders ; Lumsden Wet Tool 
Grinder. 


Edgwick and Fromag Keyseaters. 

Herbert France and Fiat Capstan Lathes ; B.S.A. 
Multi Tool Lathes ; Gisholt Turret Lathe. 

Adcock and Shipley, Sant Andrea, Werner, 
Edgwick and Sunstrand Horizontal Milling Machines. 

Archdale, Biernatski, Brown and Sharpe, Herbert 
and Van Norman Vertical Milling Machines. 

Pegard and Olivetti Production Milling Machines. 

Hey Duplex Spline Milling Machines. 

G.S.P. and Butler Slotting Machines. 

Heller and Clifton & Baird Cold Saws 

Brinell Hardness Testing Machines. ; 

Honing, Rifling, Screwing, Tapping and Reaming 


Machines, Thread Millers, Bench Grinders, Spot 
Welder, &c. 

All the machine tools are lying at Dowlais, Glamor- 
ganshire. 


Application for Tender forms should be made as 
soon as possible to the Ministry of Supply, Disposals 
2(b), Room 621, First Avenue House, High Holborn, 
London. W.C. 

Tender forms will contain descriptions of the 
machine tools, location in full, and the conditions of 
sale under which they are offered. 

Offers are invited for single machines. 

The final date for the receipt of Tenders will be 
6th May, 1958 E6776 


S00 


STEAM TURBO-ALTERNATOR SETS 
3000k W., 6600/3/50, MET.-VICK., Pass-out/Con- 

densing Steam Turbo-Aiternator Set, date 1948, 

designed for 340 p.s.i.g initially, 00 . Fah. 
also suitable for the following 





temperature, 
duties : 
Cane. Pass-out/Ib.fhour Lb. Pressure 
60,000 40 
1800 40,900 110 
1800 40,000 
double Pass/out at 
1000kW.. fully 


condensing. 
2500k W., oy pl te speed 3000 r.p.m. 
250 p.s.i. yn , Steam consumption approx. 
12-8 Ib./kW. a surface condenser, circulat- 
ing pumps, &c. Also suitable for pass-out pressures 
varying ween 18/35 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsev 2241. E200 o 





FOR SALE 

# cu. yd. Rapier 410 Diesel-driven Excavator with 
4-purpose or dragline equipment 

# cu. yd. Rapier 423 Diesel-driven Excavator with 
Shovel or Draghne equipment. 

1 cu. yd. Rapier 440 an Excavator with 
Shovel or Drag.ine equipment 

S-ton Morris Versatile Diesel/Elec. Mobile Crane 
on solid rubber tyres. 

5-ton Smith Steam Loco, 4ft. 84in. gauge, 35ft. jib. 

6 ton Standard Rapier Pet./Elec. Mobile Crane on 
solid rubber tyres. 

6-ton Super Rapier Pet./Elec. Mobile Crane on 
solid rubber tyres. 

Chaseside Loadmaster “500° 1 cu. yd. Diesel- 
driven Loading Shovel. New 1957. 


WILLIAM G. SEARCH LIMITED. 


ieee ee aoe LEEDS, 12. 
Tel.: 1 (10 lines) 
SEARCH (LIVERPOOL) LIMITED, 
HAMMOND ROAD, KIRKBY TRADING 
ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6. 
E6764 G 





GRINDING MACHINE 


NEWALL Type L.A., 10in. by 48in. Heavy 
Duty Hydraulic Plain Cylindrical GRINDING 
MACHINE, with oscillating wheelhead and 
equipment 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1. 


EUSton 4681 and 3771. 
E6671 G 





HYDRAULIC PRESSES 


Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 

Enquiries from the Specialists :— 

REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 

Tel.: Woolwich 7611 (6 lines). 

G 





UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin down to 6ft. by 2}in. mild steel 
plate ; 75 hp. roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50.—BOX No. E6711, “* The Engineer.”’ G 





FOR SALE 





FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical Oren " 
8ft. 6in., 8ft., 7ft. Gin., 7ft. and 6ft. in dia., 100/ 
150 Ib. W.p.t reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic, 4ft. to LIft. 6in. dia., including 
new 7ft. and 8ft. dia., 450, 180 and 200 Ib. W.P.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR ome ge ie —Broomwade 510 cu. ft.; 
b ft.; Broomwade 300, 200 and 

cu. ft.; a soeteeioed. 

200° ye -y IVERS, stocked up to 9ft. dia., 


b. pressure. 
ELECTRIC MOTORS 150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 
CRANES.—Mobile 10-ton Lorain. lorry mounted, 
30ft.-70ft. extendable jib; 4-ton Coles Diesel-Elec- 
tric; 3-ton Jones Super 40 (3); Neals 2-ton Diesel, 
20. jibs (2); Bw S-ton Butiers Electric 
travelling he ry jib ; 5-ton Wilson Electric, 
70ft. jib; 3-ton Rushworth Flectric, 65ft. jib ; 


Steam Loco., 18-ton Brownhoist, S5Oft. jib ; 10-ton 
Coles, 40ft. jid ; 8-ton Wilson, 35ft. jib; 5-ton 
Smith, SOft. jib ; 5-ton Cowans Sheldon, 

b; S-ton Gr 38ft. jib; E.O.T Goliath 
40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton 
Morris ; 10-ton Vaughan, unused, span ; 
ya Henderson, 24ft. 7hin. span, 1946; 5-ton 


King = 3in. pe 2-ton Morris, 18ft. span 

2-ton h, 34ft. s 
RAILWAY MATERIAL.—150 h.p. Stephenson 
Diesel Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Loco. electric start, flameproof ; 
Pockett I4in. by 22in. and 7in. by 12in. Steam 
ant co 20 Ib. Track, 24in. gauge bogies, 


ts. &c. 

STEEL | PIPING 230,000, 2in. Galvanised new ; 
60, .. black new; SOO0ft., 8in. seamless ; 
1000ft., 12in. seamiess ; S00ft., 14in. seamless ; 
400ft., 18in. riveted ; 280f., 2lin. o.d. welded 
flan; ; 3800f., 2lin. seamless flanged ; SO0ft., 
—. riveted ; 1450ft., 27in. o.d. welded flanged : 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

chs TRON PIPES. “Large stocks all sizes up to 

4in. flanged and s.s. Immeviate delivery. 

VALVES —Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
—~ t= Parallel Slide Sluice, Genaneral, Reducing 

id Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 galions, for oi] and petrol, also 

sectiona! stcel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. 7, mH Robertson Straightening Rolls, 
8fi. Sin. in.; Berry Rending Rolls, 7ft. by 4in.; 
Tangye + Rol Hydraulic Horizontal Straighten- 
ing , 1Sft. by 3ft. table ; Herbert 3ND Miller, 


6lin. by 15Sin. :a le ; is Punch and Shears, jin. 
capacity ; nine new Sout. and 1 cwt. Pneumatic 
Hammers. 


SLING protease meggntayel WORKS, 


COLEFORD, GLO! 
"Phone : Coleford Pri2. E366 o 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street coy a E.14. 


East ! 
E629 Go 





STEAM LOCOMOTIVES FOR SALE 





Work- 
Bore Type ing 
and and When  pres- Net 
Item stroke make built sure weight 
p.s.i tons 
1. 14x22 040 _ 160 22 
Barclay 
» 14x22 040 _ 160 22 
Barclay 
3 14x22 040 160 22 
Barclay 
4 14x22 040 _ 160 22 
Barclay 
5 14x22 040 1935 160 22 
Barclay 
6. 17x 24 1934 160 36 
Bagnall 
7 17x 24 1940 160 36 
Bagnall 
8 17x24 040 1941 160 36 
Bagnall 
9 17x24 040 1941 160 36 
Bagnall 
10. 17x 24 1944 160 36 
11. 18 x 26 1950 180 404 
Bagnall 
All the above being recently in service and well- 
maintained. Insurance reports available. 
R. S. HAYES, LIMITED, 
RIDGEND, GLAMO 
TELEPHONE BRIDGEND “13112083 
SCRIVEN BAR BREAKING MACHINE 


oe . or double acting, to break billets 6in. 
a ms tensile, motorised with starter 
r 


oa O3/SO —Details and location from 
NORMAC, LTD., Pepper Road, Leeds. 10. 
Tel.: 77779. E992 G 





FOR SALE 

“ UNION ”* HORIZONTAL BORING MACHINE 
Type BFT 100, dia. of spindle 3 15/16in., max. dia. 
for boring 24in., 18 spindle feeds, complete with 
electrics. 


New machine, only been in service 10 months. Can 
be seen in operation.—Write to : 
Clyde Crane and Engineering Co., 
Mossend Bellshill, 
Lanarkshire. E6685 G 





1958 


April 11, 
FOR SALE 


TWh 


TAYLOR & CHALLEN 1573B DOUBLE-SIDED 
GEARED, SINGLE CRANK. POWER PRESS, 
120 tons capacity, 18in. stroke, bed area 24in. by 
26in., self-contained 15 h.p. motor drive, 400/3/50. 

TAYLOR & CHALLEN 1562 DO DOUBLE-SIDED 
GEARED, SINGLE CRANK, POWER PRESS, 
200 tons capacity, 36in. stroke, bed area 24in. by 

224in., self-contained 30 h.p. motor drive, 400/3/50. 

BL ‘ISS 34B DOUBLE ACTION TOGGLE PRESS, 
punch stroke 12in., distance between slides 26in., 
400/3/50. 

NEW BENTLEY 30-ton +“ Me POWER 
PRESS, a stroke, 400/3 

NEW BUTTERLEY 5D UNGEARE D, 40-ton, 
INCLINABLE POWER PRESS, adjustable 
stroke, 400/3/50 


THO* W. WARD LTD. 





ALBION WORKS - - - SHEFFIELD 
"Phone: 26311 "Grams : tae 





FOR SALE.—Permutit Base-Exchange Water 
Softening Plant, consisting of Two Units, each 
capable of 12,000 gallons of water from 22 G.P.G. 
total hardness, 3000 G.P.H. maximum flow.—Capper 
Pass and Son, Limited, Melton Works, North 
Ferriby, Yorkshire. E1783 G 


CEM 


“ BENTLEY ” Plate Bending Rolls from 
6ft. by jin. up to 10ft. by lin. m.s. capacities. 
Opening end frame for withdrawing rolled 
cylinders, self-supporting top roll, finger-tip 
control, all rolls of generous dia. from solid 
forged Steel, full electrical equipment. Very 
moderate prices. Early deliveries. 

“ SEDGWICK "’ Universal Plate Bending 
and Folding Machine, 6ft. by gin. 

“EDWARDS” Undercrank Guillotine 
8ft. by ¢in. 

“PEARSON” Electro Hydrolic Guillo- 
tine, 8ft. by 4in., for early delivery. 

Fully detailed stock lists available on 
request. 


CHARLES E. MATTHEWS (Machine Tools) 


LIMITED, 


Gladstone Road, CROYDON. 
Tel. No.: Thornton Heath 1783. 
Telegrams : “* Matolco,”’ Croydon. 
£994 G@ 




















IT’S A TRUMP CARD 
TO REMEMBER... 


WAROS might have it! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 


My Yy 





WY YY 





Brochure on High Strength 
Suiting. available on request. 


below & SON LTD 


oinell Al 


London Rep: W. Kelway Sidihiew & Co. Limited, 


9 Victoria Street, S.W.1. Telephone : Abbey 6866 


N. E. Coast: Fasteners Ltd. 2 Hall St. Barnard Castle, 
County Durham. Telephone: Barnard Castle 3172 








dm SM.38 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 


SALE & VALUATION 


of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 








By Order of J. Harrison Carter Ltd. 


DUNSTABLE 


54/62 BULL POND LANE, 
Close to A.S. Trunk Road 
FREEHOLD INDUSTRIAL 
PROPERTY 
Floor Space 37,000 sq. ft. 
Site 34 acres 
ALL SERVICES 
For Sale by Public Auction 
LONDON AUCTION MART 
155 QUEEN VICTORIA STREET, E.C.4. 
on TUESDAY 22nd APRIL 1958 
(Unless previously sold) 


Messrs. Hardisty, Hales & Lindner, 
17 Soho Square, W.1. 
Particulars from: 
LEOPOLD FARMER & SONS, 
Industrial Property Specialists, 
46, GRESHAM STREET, E.C.2. (MON 3422) 
E6699 3 





Solicitors: 
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JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 


AND MACHINERY 
VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





56, 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone: ROYAL 4861 

















STOCK SOILED Aill-Steel Press Brake, capacity 
8ft. by 3/16in., distance between side frames 69in., 
stroke 3in., arranged for motor drive with electrical 
equipment for 40)/3/50. Weight about 9} tons. 

JOHN HANDS Style SCS. No. 8 Double-Geared, 
Double-Sided Press, with cast steel body, pressure 
exerted about 400 tons, stroke 8in., between 
—" 26in., bed 24in. by 26in., arranged motor 


drive. Weight about 10 tons. ; 
RYDER 5-Slide Forging Hammer ; capacity: round 
and square bars up to approximately Ijin.; tubes 


up to approximately 3in. diameter ; stroke of top 
blocks jin., diameter of eccentric shaft 2jin. 

A.1 Type B.5 Butt Welding Machine, hand clamping, 
treadle upsetting motion, six heating speeds, 
capacity approx. 0-75 sq. in., electrical supply 200 
volts, 50 cycles, kVA. approx. 30, amps. 75. 

NEW BESCO Type F/MB. 80in. by S4in. diameter 
Power Geared Plate Bending Roller, capacity in 
mild steel 8 S.W.G. The top roller can be swung 
out to enable complete cylinders to be withdrawn, 
electric supply suitable for 420 volts, 3-phase, 50 


cycles. 

WADLEY Type EGS Hand Lever Ratchet Action 
Shearing and Section Cropping Machine with 
steel plate frame, on four-wheel truck ; shears 
plates of any length or width up to 4in. thick, crops 
rounds and squares up to I}in., angles and tees 
at right angles, 3in. by 3in. by jin., angles and tees 
on the mitre 2gin. by 2jzin. by 5/16in., flat bars 
6in. by jin. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 


Of Every Description. Attractive Prices. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771 ; 


and at 
LANSDOWNE HOUSE, 4}, wares STREET, 
BIRMINGHAM, 
Telephone : Central 106-8. 
E207 Gc 





FOR SALE, Stothert and Pitt Super 5 Victoria Con- 
crete Mixer, petrol driven, good condition, little used. 
—Thames Board Mills, Ltd., Purfleet, Essex. 





£6784 o 








FOR SALE | 








TWO LONG BED HEAVY-DUTY 
HARVEY LATHES 
IN STOCK 
6lin. swing S.S. and $.C. LATHE, D.C. motor drive 
and variable-speed headstock. 
Height of centres 304in. 
Swing over bed 6lin 
Swing over saddles 46in. 
Diameter of chuck 6ft. 
Distance between centres 60ft. 
Width of bed 4ft. 64in. 
7s. aa from 1-2 to 30-5 r.p.m. 


H.P 
All pat. headstock with forced lubrication 
column, spindle speeds are doubled by variable 
D.C. motor, geared chuck with pinion drive, lead- 
screw runs along the centre of the bed ; the two 
saddles each with swivel top slide and extra top 
slide, have rapid power traverse by independent 
reversible motor ; the bed is of the three-shear 
type and in three sections. 
65in. swing S.S. and S.C. BREAK BED LATHE, 
with sliding bed, D.C. motor drive and variable- 
speed headstock. 
Height of centres 32in 
Swing over bed 65in. 
Swing over saddle Slin. 
Distance between centres with gap fully opened 


Swing in gap 9ft. 

Maximum width of gap 4ft. 2in. 
Speed range from 0:75 to 38-5 r.p.m. 
H.P. of motor 34. 

The saddle is provided with quick power traverse 
and fitted with two compound slide rests (one front 
and one rear); the leadscrew for screw-cutting 
runs along the centre of the bed, the sliding motion 
of the is obtained from a motor reduction gear 
shaft. An extension bed is arranged in front of the 
bed on which a tool post can be mounted ; the 
headstock is all enclosed and provided with forced 
lubrication. 

INSPECTION INVITED. 
IT’S CHEAPER TO BUY NOW. 
For full particulars write *o : 


SOAG MACHINE TOOLS, LTD., 


JUXON STREET, Ley ple LONDON, S.E.11. 
*Phone : RELiance 7201. 
‘Grams : London, S.E.11. 


Sotoolsag,” 210 
a 


ENGINEER 


137 


AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS 








Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.1.C.S., 
£. BEDDARD, A.!.MECH.F., 
M. $. CHEAVIN, F.A.1. 
G. €. GIBBS, F.A.L.P.A. 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY AND 


F.A.t 
F.A.L.PLA 


SURVEYORS, VALUERS 


INDUSTRIAL PROPERTIES 
le and AUCTIONEERS of 
VALUATIONS FACTORIES, PLANT and 
f Publi I » Stock Exchan 
Gunton, inden. Saab aieie MACHINERY 


Insurance and other purposes, 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, 











Telephone: Telegrams: 
Monarch 3422 (8 lines) Sites, London Telephone: HYDE PARK 8844/5/6 (3 lines) 
E. R. 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 


Main Location Auctioneers 

April 15-18 Machine tools, ve- M.O.S. Storage Depot, FULLER, HORSEY, 
hicles and miscel- Royal Arsenal, Woole SONS & CASSELL 
laneous stores, includ- wich, London, S.E.18 (Dept. L), 10, Lioyd’s 
ing clothing, hand Avenue, London, E.C.3 
tools, bell tents, 200 (Tel.: Royal 4861.) 
fork lift trucks, etc. 

April 22 Machine tools and M.O.S. Storage Depot, WALKER, WALTON & 
miscellaneous stores, Ruddington, Notts. HANSON (Dept. L), 
including M/T spares, Byard Lane, Bridlesmith 
clothing, etc. Gate, Nottingham. 

: (Tel.: 47271.) 

April 29- Vehicles and miscel- Central Ordnance Depot, MIDLAND MARTS, 

May 1 laneous stores, includ- Bicester, Oxon. LTD. (Dept. L), Market 
ing clothing, M/T Square, Bicester. Oxon 
spares, etc. (Tel.: 73.) 

May 7-8 Machine tools and Technical Stores Sub- SHOULER & SON 
miscellaneous stores, Depot, Old Dalby, Melton (Dept. L), 1, Norman 
including :-— Mowbray, Leics. (Sale Street, Melton Mowbray, 

at Melton Mowbray.) Leics. (Tel.: 81.) 
Centre and precision lathes toolroom grinders, blanking and piercing, mould- 
ing, baling and frame presses, pillar and bench drills, threadmillers, sand drier, 
arc welders, woodworking machines, engine belting, warehouse platform 
trucks, cotton sheeting and blanketing, 43,000 gallons paint, 400 tons of dry 
paint, 25 tons matrix metal, winches, jacks, 1Sin. lathe chucks and spares, 
sewing machines, oven tubes, etc. 

May 13-16 Vehicles, lifting and M.O.S. Storage Depot, WALKER, WALTON & 
earth moving equip- Ruddington, Notts HANSON (Dept. L), 
ment, trailers, motor Byard Lane, Bridlesmith 
cycles, etc. Gate, Nottingham. 

(Tel.: 47271.) 

May 15 Miscellaneous stores, General Stores Sub- ARRISON & 
including furniture, Depot, Longtown, Nr. + ETHERINGTON.,. 
ete. Carlisle. (Sale at County LTD. (Dept. L) Botcher- 


Hall, Carlisle.) gate, Carlisle. 


(Tel. : 26292/3.) 


For sales after May Ist, Is. Od. each). Available only from the 


auctioneers shown above. 


SALES BY TENDER 
(1) a men g 4000 tons, railway bridging components, including erection equipment, “ L,"’ 


Catalogues (6d. each—-P.O.s. 


and “* T’’ types trestling, etc., located at Liphook, Hants. 
(2) Electric travelling cranes of 5, 10, 40, 60 and 80 tons capacity, at present installed in M.O.S. 
Factory, Paisley. 


(3) Wooden boxes, various sizes and locations. 

(4) Tungsten carbide plant and equipment, comprising ammonia cracker plant, 2 x 35kW. motor 
generator sets, vacuum sintering furnaces, air carburising furnaces, pumps, on cubicles, 
ball mills and motors, sieve units and motors, treating ovens, etc., located at Risley, Lancs 

Applications, stating which tender form is required, should be made before April 18, to 

Ministry of Supply, Director of Disposals, First Avenue House, High Holborn, London, W.C.1 

E975 3 









































FOR SALE FOR SALE 
FOR SALE, DIESEL SHUNTING LOCOMO- | METROPOLITAN-VICKERS 500 H.P. SLIP- 
TIVE, by Ruston and Hornsby, standard 4ft. 84in. RING ELECTRIC MOTOR, 196 rpm. 
rail gauge, powered by Ruston 88 b.h.p. diesel 400/440/3/50 cycles, complete with contro! panel 
engine with compressed air starting, weight in and reduction gearbox, giving a final speed of 


working order 20 tons approx., haul 510 tons on 
level, tractive effort 9500 Ib., spring buffers and 
draw gear, Westinghouse brakes. 

First-class condition—inspection these works. 


CHARLES JONES OF ALDRIDGE, LTD. 
Birch Lane Works, 
Aldridge, 
Nr. Birmingham. 


Tel.: Aldridge 52222. E6643 G 





FOR IMMEDIATE DISPOSAL.—Turbine Alter- 
nator Set, Greenwood & Batley, Ltd., 100 kilowatts 
at 400/3/50. Steam inlet 160 p.s.i.g., exhaust 12 
p.s.ig. Steam consumption at full load 6150 Ib. 

per hour. Inspection by appointment.—BOX No. 
B6746, “ The Engineer.” o 





8-1 r.p.m. 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon. 
Newport 66941 (6 lines). 





Tel.: 

E991 ao 
NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft.. 24ft. and 30ft. wide huts ; also “ R. 
Huts, 35ft. wide, and “ Blister ” gart, 86M. Gin. 
and ae = These are a . 
lengths an: steel ga 
vanised laud 
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Better roads, bigger factories, more houses... all over Britain major development projects are 
presenting new opportunities to contractors. And the contractors best able to grasp them are those 
with International Construction Equipment. So if you are setting your sights on big contracts, 
aiming for more profitable operations, get in touch with your nearest International dealer. He will 
lly demonstrate that International crawler tractors and matched equipment are the toughest, JAMES BOWEN & SONS LTD. 
; ; EDINBURGH, GLASGOW 4 ABERDEEN 
hardest-working and most dependable in the world—the very best investment you can make. 


R. CRIPPS & CO. LTD. 


raat MOST VERSATILE LOADER EVER is what contractors say about the ene a ere 
INTERNATIONAL DROTT SKID-SHOVEL. Available in four sizes with alternative buckets, SAVILLE TRACTORS LTD. 


sll 


-- ° ONDON, STRATFORD-ON-AVON, CARDIFF & BELFAST 
hullangledozer blade, grubber blade, scarifier, or 4-in-] attachment. . vat 


WESTERN CONTRACTORS SERVICES LTD. 
BRISTOL 


S | 
x | International CONSTRUCTION EQUIPMENT 


CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND WN IRELAND 


suenneiniees THE FINEST EQUIPMENT ON TYRES AND TRACKS 


MARVESTER 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 
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Repeat orders for large batches of our Air 


TRADE 


MARK 


Compressors are regularl 


exacting customers (Apart from wholesalers). 
The reason is easy to find. 
always been to produce something of sound 
design and make it so well that we could 
give Ten Years Guarantee at no greater cost 
to ourselves than would be involved in 
to complaints and servicing an 
article of lesser worth. We have been very 
Receiver mounted sets 
are made up to 35 cub.ft.min. piston dis- 
placement for auto-stop-start or continuous 


attendin 


successful in this aim. 
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AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
1, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Also at Glasgow, Manchester, Belfast and throughout the} world. 
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DRAKELOW “A” POWER STATION 


Aiton & Co. Ltd. designed, manufactured and 

erected the austenitic stainless steel, main steam 

pipework for the four unit sets each consisting of 

a 515,000 lb./hour boiler and a 60 M.W. turbo- 

alternator. ‘ 

The turbine steam stop valve conditions are 

1500 Ibs./a” and 1050° F. 

The E.H.P. steam mains are supported on Aiton 

“UNILOAD” constant load pipe supports in order Drakelow “A" Power Station 
to cater for the very large thermal movements shiinartnaade i 
created by the high operating temperature. rn ee 


Other important services in Aiton & Co.’s contracts for 


this great Power Station included :- 


E.H.P. Feed Pipework, Boiler Integral Pipework, Turbine Integral 
Pipework, Main Circulating Water Pipework, etc. Distilled water 
for boiler make-up is provided by Aiton Evaporator- Distilling 


Plants. ESTABLISHED /900 


HEAD OFFICE - DERBY - - WORKS - DERBY & SUNDERLAND - - TELEPHONE - DERBY 44271 (6 LINES) °~ TELEGRAMS - CHANNELED DERBY 
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he fabrication 


of wire products 


Weldmesh 


in rolls or sheets 


is an ideal 


material 


Cut it to the shape you want — it holds together 
because it’s welded together. In the Weldmesh list of 
standard sizes you will find a mesh size and wire gauge 
to suit every purpose. 


A technical service is available to handle any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.! 
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MOOT 


BOILER CONTROL 


| 
) 


5 


Steam generation is a mechanical process. Its succesful 


Br! | | 


automatic control requires not only the precise, im- 
mediate detection of departures from norms, but power — 


precisely apptied—at the final regulating means. 


Electrofio-Smoot Control employs pneumatics, hydraulics 
and electronics solely or in combination—with good sense 


and unrivalled experience—to suit the specified plant and 


its operating conditions. 


i 


The advanced type electronic system not only eliminates 


I] 


Sy 


r 


distance transmission lags in high capacity, high energy level 
steam generators, but—through ‘‘steam load’’ control—it provides 
the shortest path from the electrical load change to the com- 


bustion rate. Ask for Publication No. S.848. 





* Electric signal sender to receiving regulator 


or power unit. System includes integral feed- 
back and bumpless transfer from automatic to 
manual (constant rating) control. 





ELECTROFLO METERS COMPANY LIMITED 
Head Office: Abbey Road, Park Royal, London, N.W.10. 
Factories : Abbey Road and Chase Estate, Park Royal and Maryport, Cumberland 
Telephone: Elgar 7641/8. Grams & Cables: Elfiometa, London. Telex: Telex No. 2-3196 





